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MILITARY TELEGRAPH STATIONS IN 
BALLOONS. 


Now that the friendly relations between the interior of 
Egypt and the world have been suspended and diplomatic 
negotiations are supplemented by the more telling speeches 
of heavy ‘ordnance, telegraphic communication with the 
extensive system of Egyptian land lines has naturally 
ceased. The formerly friendly mission of the telegraph 
will for the present be used for a more serious object, viz., 
that of war. 

One of the first operations, two opposing armies have to 
perform, consists in strengthening their own positions and 
in ascertaining the strength and position of the adversary. 
This latter object is generally attained by reconnoitering 
expeditions and- by skirmishing and sham attacks, trying 
either to reach an eminence from whence a better view of 
the enemy’s position may be obtained, or to force the enemy 
to show his strength. | 

À less sanguinary and perhaps more efficient mode of 
ascertaining the enemy’s position can be used, viz., captive 
balloons, connected with the ground by telegraph cables ; 
the aeronaut is thus enabled to communicate his observations 
to headquarters immediately, not only during a recon- 
naissance, but also during action. It is to this kind of 
aerial telegraph station that we wish to draw attention at 
present. 

Balloons were used for reconnoitering purposes as early as 
the year 1794, during the wars of the French Revolution, 
and with great success. Two companies of aeronants were 
then organised. by the French, who used war-balloons at 
Fleurs, Maubeuge, Charleroi, Mannheim, Ehrenbreitenstein, 
&c. These balloons were not employed as couriers, but for 
reconnoitering an enemy, and sometimes the flag-signal tele- 
graph was used. Balloon ascents were also made for the 
purpose of observing an enemy’s movements during a 
battle, and thus took part in the tactical’ operations of the 
engagement. 

Colonel Coutelle observed and reported, in June, 17 94, 
from a war-balloon station, the operations of the battle of 
Fleurs, and the French Academy of Science, convinced of 
the value of such stations for military reconnoitering, recom- 
mended the general introduction of balloons for war purposes. 
The result was that during the same year a military aero- 
nautical school was created in Meudon under the able 
direction of the celebrated aeronaut, M. Guyton de Morveau 
and Colonel Coutelle. | 
’ Notwithstanding these attempts, war ballooning little 
occupied the minds of military men from the beginning of 
this century until 1859, during the Crimean War, when a 
balloon was again tried, unfortunately, however, without any 
valuable results being obtained for the military operations. 

To North America is due the honour of haying given this 


half-forgotten companion of modern warfare a practical 
and new application. We can do no better than quote here 
from Mr. W. Plum’s valuable book “The Military Tele- 
graph,” just published in Chicago. Mr. Plum, who was an 
active and distinguished officer of the American Field Tele- 
graph Corps, says: “ War balloons were used in the United 
States army on the Potomac and during the Peninsular 
campaign. On all such reconnaissances the balloon was held 
by ropes, and on several occasions electrical telegraphic con- 
nection was kept up with the aeronaut in the sky. This 
was first accomplished June 17th, 1861, when the War 
Department, in Washington, was placed in instant com- 
munication with Prof. Lowe, who, from his ‘high estate,’ 
caused the operator at his side to telegraph to the President 
of the United States :— 


‘‘ Srm, —The point of observation commands an area of 50 miles in 
diameter. The city, with its girdle of encampments, presents a 
superb scene. I take great pleasure in sending you the first despatch 
ever telegraphed (electrically) from an aerial station and in acknow- 
ledging my indebtedness to your encouragement for the opportunity 
of demonstrating the availability of the science of aeronautics in the 
military service of the country. 

‘4 Yours 


‘* (Signed), ¥ | 8. C. LOWE. 


“Operator T. Brown ascended from Pohick Church, 
Virginia, with Prof. Wise, and also communicated to the 
War Department. John La Mountain, another professional — 
aeronaut, made ascents accompanied by General Fitz John 
Porter ..... 

The history of the North American war supplies a series 
of most valuable facts where balloon telegraph stations took 
part in the tactical operations of military engagements, and 
not seldom considerably contributed to the development and 
final success of the battle. But not only this ; the Americans 
also tried, and with tolerable success, to obtain photographic 
plans of the enemy's positions taken from their telegraph 
balloon stations. Thus the country between Richmond, 
Manchester, and Chikahoming, with its batteries and troops, 
was photographed. oy: | 

At the battle of Richmond an outpost telegraph station, 
placed in a balloon, captive at a height of 300 yards; was in 
telegraphic communication with headquarters during the 
whole engagement. General McClellan received immediate 
information from the balloon of all movements of the enemy, 
and was thus enabled to issue timely and correct orders to 
his generals, Heinselmann and Summer, for a simultaneous 
attack of the enemy from various directions. It is generally 
acknowledged that the conquest of Richmond and the com- 
plete victory of the North army was considerably due to the 
valuable information received from the balloon ontpost 
telegraph station. 

The next balloon reconnaissance was carried out in June, 
1867, during the Paraguayan war by Brazil, which country, 
by the way, claims the invention of the balloon’ for her 
countryman Don Guzman, who ascended in a balloon as 
early as 1736 in presence of John V., the King of Portugal. 
Mr. von Treuenfeld, who commanded the Paraguayan field 
telegraph corps, says, in his book on “War Telegraphy,” . 
that the Brazilian balloon reconnoitred the fortified positions 
at Tuyuti and Tuyucué from a height of 200 metres, being 
fastened to a cable and carried along the enemy’s lines by 
soldiers. The ascents were accompanied by staff officers, 
who not only drew plans of the hitherto unknown fortifica- 
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tions, but also counted the 106 guns and three mortars, 
which a few days later were to be attacked. 

During the Franco-German war the French army 
obtained great assistance through the employment of 
war-balloons as couriers of military orders, news, &c. 
Suffice it to say that from September 23rd, 1870, to 
January 28th, 1871, sixty-two balloons left Paris, fifty- 
four of which, sent out by the Post-office Department, 
took 2,500,000 letters, weighing ten tons. Stationary 
balloons (ballons captifs) were used for reconnoitering pur- 
poses, fitted out as Morse telegraph stations, and were con- 
nected with the semi-permanent field lines and the 
headquarters of the commander. The first of these aerial 
French telegraph stations ascended on November 21st, 1870, 
at the camp of Gidy, and on December 7th, 1870, a military 
. aeronautical troop was formed and incorporated into the 
French army, which carried five balloons, to the front of the 
Loire army. Other balloons operated with the Eust army 
at Besancon, and with the North army at Amiens. 

It is to be regretted that the information obtained by the 
French reconnoitering balloon stations during the Franco- 
German war was not in proportion to the enormous efforts 
and patriotic devotion of the promoters and troop of the 
war-balloons. This is byno means an argument against the 
efficiency of either of them, but only a too natural conse- 
quence of, want of time for proper organisation. The rapid 
march of military events during the Franco-German war 
med2 the thorough organisation of a balloon service im- 
possible, which, had it been prepared in time of peace, 
would undoubtedly have been of great service to the French 
army. 

The present intimate connection between French military 
aeronauts and the Académie d’Aérostation Météorologique 
sufficiently proves that the French army learned a lesson 
from their experiences of 1870. 

In spite of many recommendations, since 1854, from Mr. 
Henry Coxwell, the venerable parent of English aeronautics, 
urging the introduction of balloon signalling stations for 
reconnoitering purposes into our army equipment, little was 
tried, and less adopted, for many years. The decision of 
the War Office was thus hailed with general satisfaction by 
the army when, in September, 1880, a whole company of 
the Royal Engineers were detailed for instruction in the art 
of war-ballooning. Seeing the service entrusted to such 
distinguished officers as Captain Elsdale, R.E., Lieutenants 
Nare, Noel, and Anstruther, all of the Royal Engineers, and 
Captain Templer, of the Royal Edmonton Rifle Militia, 
strong anticipations existed that the field-telegraph soldier 
of the C Division of Aldershot Royal Engineers would soon, 
in an airy balloon station, replace his skirmishing and 
exposed comrades on ferra firma. Such anticipations were 
further strengthened by balloon drills performed by sappers, 
under the direction of Captain Elsdale and Captain 
Templer, before General Turner, General Philpott, Admirai 
Boyes, and other officers, demonstrating the high efficiency 
of the portable captive balloon with all its newly-invented 
gear of hydrogen generating apparatus, balloon car, 
engineers’ transport waggon, &c. At a height of about 
200 ft. the balloon was drawn about to illustrate the 
facility with which balloons can be transported to eligible 
points, and even telegraph lines and railway bridges were 
crossed with ease by the use of duplicate towing cables. 


Captain Elsdale, together with Corporal Joliffe and Corporak 
Thomson, carried on communication from the balloon by- 
means of flag-signalling as well as by the telephone. 

Still more promising were these experiments when the 
Secretary of State for War ordered balloons to be used during 
the manceuvres at the Brighton review. The ballooning: 
party, consisting of two officers, nine non-commissioned 
officers and sappers, proceeded to Brighton with two balloons 
and all necessary equipments. The balloon “Crusader’” 
was inflated and conveyed in safety across a difficult piece of 
ground to its position, occupied by the outposts of the Lewes 
force. The distance traversed being about two miles and a 
half, including the crossing of a tidal river, railway, and 
telegraph wires. Captain Norton, aide-de-camp, accompanied 
Captain Elsdale in the balloon, which was sent up about 
1,100 ft. These officers were provided with maps of the 
ground on which it was proposed to make rough sketches of 
the enemy’s positions for the information of the gencral 
officer commanding the Lewes forces. Captain Templer suc- 
ceeded in moving the wagon below, with the balloon attached, 
at a very rapid pace through the intervals between the ad- 
vancing battalions. Captain Elsdale reported that when 
the weather cleared a most excellent view of every man and 
movement below was obtained. When the troops were dis 
missed the waggon retired at a gallop, with balloon attached, 
and returned to Lewes without difficulty. Captain Elsdale 
thus sums up the valuable experience gained on that occa- 
sion: “I would respectfully submit for consideration that 
the following points would appear to have been established. 
A balloon, in fairly favourable weather, can be conveyed 
captive over any ground accessible to infantry to the required 
position for observation. It can be moved from time to 
time, as required in the course of the operations, to any other 
suitable point . . . . . and it seems probable that valuable- 
observations might from time to time be made at all periods 
of the operations.” 

Taking all the historical facts together, which naturally 
are only mentioned here in an exceedingly condensed form, 
and returning to our subject, military reconnaissances in 
front of the newly-erected and unknown Egyptian fortifica- 
tions, we are inclined to think, that a thorough review from 
a balloon telegraph station, at a height of 300 yards, would 
not only be a successful mode of reconnoitering, but also à 
highly interesting repetition of an experiment in scientific: 
strategy, which had so often been successfully carried out at 
the balloon-drilling grounds and during the Brighton 
review. 


THE BRITISH ASSOCIATION. 


THE meeting of the present year, which was inaugurated on: 
Wednesday, the 28rd inst., is the fifty-second assemblage of. 
the members of the British Association. Southampton 
has before had the honour of being the selected centre: 
to which the eminent men of science belonging to this. 
association annually journey. Electrical science should 
naturally have a greater share of attention than in previous 
years, for its importance is almost daily becoming more and 
more apparent, The President of the year, Dr. C. W. 
Siemens, is one of our leading authorities on this subject, 
but he does not go far beyond a recapitulation of known 
facts in his address. He, however, makes several sugges- 
tions, and has covered a vast amount of ground. What he: 
Says we can accept as correct, for Dr. Siemens is not inclined: 
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to indulge in speculative imagination. Professors Lord 
Rayleigh, G. D. Liveing, R. Etheridge, and A. Gamgee, 
reside over the respective sections of Mathematical and 

bysical Science (A), Chemical Science (B), Geology (C), 
and Biology (D). 

Sections (E), Geography ; (F), Economic Science and 
Statistics ; and (G), Mechanical Science, have respectively 
as Presidents, Sir R. Temple, Bart., Right Hon. G. Sclater- 
Booth, M.P., and John Fowler, Esq., C.E. The General 
Treasurer of the Association is Professor A. W. Williamson, 
of University College, Lendon; and the Secretary is Pro- 
fessor T. G. Bonney. 


THE PRESIDENT’S ADDRESS. 


In venturing to address the British Association from this chair, I 
feel that I have taken upon myself a task involving very serious 
responsibility. ‘The Association has for half a century fulfilled the 
important mission of drawing together, once every year, scientists 
from all parts of the country for the purpose of discussing questions 
ef mutual interest, and of cultivating those personal relations which 
aid so powerfully in harmonising views, and in stimulating con- 
certed action for the advancement of science. | 

A sad event casts a shadow over our gathering. While still 
mourning the irreparable loss science had sustained in the person of 
Charles Darwin, whose bold conceptions, patient labour, and genial 
mind made him almost a type of unsurpassed excellence, telegraphic 
news reached Cambridge, just a month ago, to the effect that our 
honorary secretary, Professor F. M. Balfour, had lost his life during 
an attempted ascent of the Aiguille Blanche de Penteret. Although 
only thirty years of age, few men have won distinction so rapi 
and so deservedly.. ter attending the lectures of Michael Foster, 
he completed his studies of Biology under Dr. Anton Dohrn at the 
Zoological Station of Naples in 1875. In 1878 he was elected a 
Fellow, and in November last a member of Council of the Royal 
Society, when he was also awarded one of the royal medals for hi 
embryological researches. Within a short interval of time Glasgow 
University conferred on him their honorary degree of LL.D., he was 
elected President of the Cambridge Philosophical Society, and after 
having declined very tempting offers from the Universities of Oxford 
and Edinburgh, he accepted a professorship of Animal Morphology 
created for him by his own university. Few men could have borne 
without hurt such a stream of honourable distinctions; but in youn 
Balfour genius and independence of thought were happily blend 
with industry and personal modesty; these won for him the friend- 
ship, esteem, and admiration of all who knew him. 

' Since the days of the first meeting of the Association in York in 
1831, great changes have taken place in the means at our disposal 
for exchanging views, either personally or through the medium of 


The creation of the railway system has enabled congenial 


minds to attend frequent meetings of those special societies which 
have sprung into existence since the foundation of the British 
Association, amongst which I need only name here the Physical, 
Geographical, Meteorological, Anthropological, and Linnean, culti- 
vating abstract science, and the Institution of Mechanical Engineers, 
the Institution of Naval Architects, the Iron and Steel Institute, the 
Society of Telegraph Engineers and of Electricians, the Gas Institute, 
the Sanitary Institute, and the Society of Chemical Industry, repre- 
senting applied science. These meet at frequent intervals in London, 
whilst others, having similar objects in view, hold their meetings at 
the University towns, and at other centres of intelligence and in- 
dustry throughout the country, giving evidence of great mental 
activity, and producing some of those very results . which: the 
founders of the British Association wished to see realised. If we 
consider further the extraordinary development of scientific jour- 
nalism which has taken place, it cannot surprise us when we meet 
with expressions of opinion to the effect that the British Association 
has fulfilled its mission, and should now yield its place to those 
special societies it has served to call into existence. On the other 
hand, it may be urged that the brilliant success of last year’s anni- 
versary meeting, enhanced by the comprehensive address delivered 
on that occasion by my distinguished predecessor in office, Sir John 
Lubbock, has proved, at least, that the British Association is not 
dead in the affections of its members, and it behoves us at this, the 
first ordinary gathering in the second half century, to consider what 
are the strong points to rely upon for the continuance of a career of 
success and usefulness. 

If the facilities brought home to our doors of acquiring scientific 
information have increased, the necessities for scientific inquiry have 
increased in a greater ratio. The time was when science was culti- 
vated only by the few, who looked upon its application to the arts 
and manufactures as almost beneath their consideration; this they 
were content to leave in the hands of others, who, with only com- 
mercial aims in view, did not aspire to further the objects of science 
for its own sake, but thought only of benefiting by its teachings. 
Progress could not be rapid under this condition of things, because 
the man of pure science rarely pursued his inquiry beyond the mere 
enunciation of a physical or chemical principle, whilst the simple 
practitioner was at a loss how to harmonise the new knowl 
= the stock of information which formed his mental capital in 

e. 

The advancement of the last fifty years has, I venture to submit, 
rendered theory and practice so inter-dependent that an intimate 
union between them is a matter of absolute necessity for our future 

rogress. Take, for instance, the art of dyeing, and we find that the 
discovery of new colouring matters derived from waste products, such 
as coal-tar, completely changes its practice, and renders an intimate 
knowledge of the science of chemistry a matter of absolute necessity 
to the practitioner. In telegraphy and in the new arts of applying 


electricity to lighting, to the transmission of power, and to metallur- 
gical operations, problems arise at every turn, requiring for their 
solution not only an intimate acquaintance with, but a positive 
advance upon, electrical science as established by purely theoretical 
research in the laboratory. In general engineering the mere practical 
art of constructing a machine so designed pu a apr as to 
produce mechanically the desired effect, would suffice no longer. Our 
increased knowledge of the nature of the mutual relations between 
the different forms of energy makes us see clearly what are the 
theoretical limits of effect; these, although beyond our absolute 
reach, may be looked upon as the asymptotes to be approached 
indefinitely by the hyperbolic course of practical pro , of which 
we should never lose sight. Cases arise, moreover, where the intro- 
duction of new materials of construction, or the call for new effects, 
renders former rules wholly insufficient. In all these cases practical 
knowledge has to go hand in hand with advanced science in order to 
accomplish the desired end. 

Far be it from me to think lightly of the ardent students of nature, 
who, in their devotion to research, do not allow their minds to travel 
into the regions of utilitarianism and of self-interest. These, the 
high priests of science, command our utmost admiration; but it is 
not to them that we can look for our current pro in practical 
science, much less can we look for it to the ‘‘rule of thumb’’ prac- 
titioner, who is guided by what comes nearer to instinct than to 
reason. It is to the man of science, who also gra attention to 
practical questions, and to the practitioner, who devotes part of his 
time to the prosecution of strictly scientific investigations, that we 
owe the rapid progress of the present day, both merging more and 
more into one class, that of pioneers in the domain of nature. It is 
such men that Archimedes must have desired when he refused to 
teach his disciples the art of constructing his powerful ballistic engines, 
exhorting them to give their attention to the principles involved in 
their construction, and that Telford, the founder of the Institution of 
Civil Engineers, must have had in his mind’s eye when he defined 
civil engineering as ‘‘ the art of directing the great sources of power 
in nature.”’ 

- These considerations may serve to show that although we see the 
men of both abstract and applied science group themselyes in minor 
bodies for the better prosecution of special objects, the points of 
contact between the different branches of know aré ever multi- 
plying, all tending to form part of a mighty tree—the tree of modern 
sciente—under whose ample shadow its cultivators will find it both 
profitable and pleasant to meet, at least once a year ;. and en M 
that this tree is not the growth of one country only, but spreads bo 
its roots and branches far and wide, it appears desirable that at these 
CPE gatherings other nations should be more fully represented than 

as hitherto been the case. The subjects discussed at our meetings 
are without exception of general interest, but many of them bear an 
international character, such as the systematic collection of 4 mere 
astronomical, meteorological, and geodetical observations, the forma- 
tion of a universal code for signalling at sea, and for distinguishing 
lighthouses, and especially the settlement of scientific nomenclatures 
and units of measurement, re ing all of which an international 
accord is a matter of the utmost practical importance. 

As regards the measures of length and weight it is to be regretted 
that this country still stands aloof from the movement initiated in 
France towards the close of last century ; but, considering that in 
scientific work metrical measure is now almost universally adopted, 
and that its use has been already legalised in this country, I venture 
to hope that its universal adoption for commercial purposes will soon 
follow as a matter of course. The practical advantages of such a 
measure to the trade of this country would, I am convinced, be very 
great, for English such as machinery or metal rolled to current 
sections, are now almost excluded from the continental market, owing 
to the unit measure employed in their production. ‘The principal 
impediment to the adoption of the metre consists in the strange 
anomaly that although it is legal to use that measure in commerce, 
and x se a copy of the standard metre is kept in the Standards’ 
Department of the Board of Trade, it is impossible to procure leyalised | 
rods representing it, and to use a non-legalised copy of a standard in 


- commerce is deemed fraudulent. Would it not be desirable that the 


British Association shuuld endeavour to bring about the use in this 
country of the metre and kilogramme, and as a preliminary step, 
tition the Government to be represented on the International. 
etrical Commission, whose admirable establishment at Sèvres pos- 
sesses, independently of its practical work, considerable scientific 
interest as a well-found laboratory for developing methods of precise 
measurement ? 

Next in importance to accurate measures of length, weight, and 
time, stand, for the purposes of modern science, those of electricity. 

The remarkably clear lines separating conductors from non-con- 
ductors of electricity, and magnetic from non-magnetic substances, 
enable us to measure electrical quantites and effects with almost 
mathematical precision; and although the ultimate nature of this, 
the youngest scientifically investigated form of energy, is yet wrapt 
in mystery, its laws are the most clearly established, and its measuring 
instruments (galvanometers, electrometers, and magnetometers), are 
amongst the most accurate in physical science. Nor could any branch 
of science or industry be named in which electrical phenomena do not 
occur, to exercise their direct and important influence. 

If, then, electricity stands foremost amongst the exact sciences, it 
follows that its unit measures should be determined with the utmost 
accuracy. Yet, twenty years ago, very little advance had been made 
towards the adoption of a rational system. Ohm had, it is true, 
given us the fixed relations existing between electromotive force, 
resistance and quantity of current; Joule had established the 
dynamical PEL of heat and electricity, and Gauss and Weber 
had pro their elaborate system of absolute magnetic measure- 
ment. But these invaluable researches appeared only as isolated 
efforts, when, in 1862, the Electric Unit Committee was —— 
by the British Association, at the instance of Sir William Thomson, 
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and it is to the long-continued activity of this Committee that the 
world is indebted for a consistent and practical system of measure- 
ment, which, after being modified in details, received universal sanc- 
tion last year by the International Electrical Congress assembled at 
Paris. 

At this Pipe which was attended officially by the leading 
physicists of civilised countries, the attempt was successfully 
made to bring about a union between the statical system of measure- 
ment that had been followed in Germany and some other countries, 
and the magnetic or dynamical system developed by the British 
Association, also between the geometrical measure of resistance, the 
(Werner) Siemens unit, that had been generally adopted abroad, and 
the British Association unit intended as a multiple of Weber’s 
absolute unit, though not entirely fulfilling that condition. The 

, while rt the absolute system of the British Associa- 
tion, referred the final determination of the unit measure of resist- 
ance to an International Committee, to be appointed by the repre- 
sentatives of the several Governments; they decided to retain the 
mercury standard for reproduction and mm agen | by which means 
the advantages of both systems are happily combined, and much 
valuable labour is utilised; only, instead of expressing electrical 
quantities directly in absolute measure, the Congreës has embodied 
a consistent system, based on the ohm, in which the units are of a 
value convenient for practical measurements. In this, which we 
must hereafter know as the ‘practical system,” as distinguished 
from the ‘‘absolute system,’’ the units are named after leading 
Ye the Ohm, Ampére, Volt, Coulomb, and Farad. 

would venture to suggest that two further units might, with 
advantage, be added to the à decided on by the International 
Congress at Paris. The first of these is the unit of magnetic quantity 
or pole. It is of much importance, and few will regard otherwise 
than with satisfaction the suggestion of Clausius that the unit should 
be called a ‘‘ Weber,”’ thus retaining a name most closely connected 
with electrical measurements, and only omitted by the Con in 
order to avoid the risk of confusion in the magnitude of unit 
current with which his name had been formerly associated. 

The other unit I should suggest adding to the list is that of power. 
The power conveyed dy a current of an Ampère through the differ- 
ence of potential of a Volt is the unit consistent with the practical 
system. It might be appropriately called a Watt, in honour of that 
master mind in mechanical science James Watt. He it was who 
first had a clear physical conception of power, and gave a rational 
method of measuring it. . A Watt, then, expresses the rate of an 
Ampére a by a Volt, whilst a horse-power is 746 Watts, and 
a Cheval de = 735. 

The system of electro-magnetic units would then be :— 


1) De the unit of magnetic quantity = 10° C.G.S. Units. 


2 resistance = 10° 
3) Volt à », electromotive force = 105 - 
4) Am current = 10-! 
5) Coulomb ,, quantity = 10-! 
6) Watt power = 107 
7) Farad ” ” capacity = 10-° ” 


Before the list can be looked upon as complete two other units may 
have to be added, the one expressing that of magnetic field, and the 
other of heat in terms of the ene system. Sir William 
Thomson suggested the former at the Parts Congress, and pointed 
out that it would be ms to attach to it the name of Gauss, who 
first theoretically and practically reduced observations of terrestrial 
magnetism to absolute measure. A Gauss will, then, be defined as 
the intensity of field produced by a Weber at a distance of one centi- 
metre; and the Weber will be the absolute C.G.S. unit strength of 
magnetic pole. Thus the mutual force between two ideal point- 
sage each of one Weber strength held at unit distance asunder, will 

one dyne; that is to say, the force which acting for a second of 
time on a gramme of matter, generates a velocity of one centimetre 
per second. 

The unit.of heat has hitherto been taken variously as the heat 
required to raise a pound of water at the freezing-point through 
1° Fahrenheit or Centigrade, or, again, the heat necessary to raise 
a kilogramme of water 1° Centigrade. The inconvenience of a unit 
so entirely arbitrary is sufficiently apparent to justify the introduc- 
tion of one based on the electromagnetic system, viz., the heat 
generated in one second by the current of an Ampére flowing through 
the resistance of an Ohm. In absolute measure its value is 107 C.G.S. 
units, and assuming Joule’s equivalent as 42,000,000, it is the heat 
necessary to raise 0°238 es of water 1° Centigrade, or, ap- 
orages À the1-1000th part of the arbitrary unit of a pound of water 
raised 1° Fahrenheit and the 1-4000th of the kilogramme of water 
raised 1° Centigrade. Such a heat unit, if found acceptable, might 
with great propriety, I think, be called the Joule, after the man who 
has done so much to develop the dynamical theory of heat. 

Professor Clausius urges the advantages of the statical system of 
measurement for simplicity, and shows that the numerical values of 
the two systems can readily be compared by the introduction of a 
factor, which he proposes to call the critical velocity ; this, Weber 
has already shown to be nearly the same as the velocity of light. It 
is not immediately evident how by the introduction of a simple 
multiple, signifying a velocity, the statical can be changed into 
dynamical values, and I am indebted to my friend Sir William 

omson for an illustration which struck me as remarkably happy 
and convincing. Imagine a ball of conducting matter so constituted 
that it can at pleasure be caused to shrink. Now let it first be elec- 
trified and left insulated with any quantity of electricity on it. 
After that, let it be connected with the earth by an excessively fine 
wire, or a not perfectly dry silk fibre; and let it shrink just so 
rapidly as to keep its potential constant, till the whole charge is 
carried off. The velocity with which its surface approaches its 
centre is the electrostatic measure of the conducting power of. the 


fibre. Thus we see how ‘conducting power ”’ is, in electrostatic 
theory, properly measured in terms of a velocity. Weber had shown 
how, in electromagnetic theory, the resistance, or the reciprocal of 
the conducting power of a conductor, is properly measured by a 
velocity. The critical velocity, which measures the conducting 
power in electrostatic reckoning and the resistance in electromagnetic, 
of one and the same conductor, measures the number of electrostatic 
units in the electromagnetic unit of electric quantity. 

Without waiting for the assembling of the International Com- 
mittee charged with the final determination of the Ohm, one of its 
most distinguished members, Lord Rayleigh, has, with his col- 
laborateure, Mrs. Sidgwick, continued his important investigation’ in 
this direction at the Cavendish Laboratory, and has lately placed 
before the Royal ggg hy result which will probably not be sur- 
passed in ac . is redetermination brings him into close 
accord with Dr. Werner Siemens, their two values of the mercury 
unit being 0°95418 and 0°9536 of the B.A. unit respectively, or 1 
mercury unit = 0°9413 x 10° C.G.S. units. 

Shortly after the publication of Lord de gh recent results, 
Messrs. Glazebrook, Dodds, and Sargant, of Cambridge com- 
municated to the Royal Society two determinations of the Ohm, by 
different methods; and it is satisfactory to find that their final 
pe differ only in the fourth decimal, the figures being, according 


FT Earth Quadrant 
Lord Rayleigh  .. «+ 1 Ohm =.0°98651 


Messrs. Glazebrook, &c. .. = 0°986439 - 


Professor E. Wiedemann, of Leipzig, has lately called attention 
to the importance of having the Ohm determined in the most accurate 
manner possible, and enumerates four distinct methods, all of which 
should unquestionably be tried with a view of obtaining concordant 
results, because upon its accuracy will depend the whole future 
system of measurement of energy of whatever form. 

The word Energy was first used by Young in a scientific sense, and 

resents a conception of recent date, being the outcome of the 
labours of Carnot, Mayer, Joule, Grove, Clausius, Clerk-Maxwell, 
Thomson, Stokes, Helmholtz, Macquorn-Rankine, and other 
labourers, who have accomplished for the science regarding the 
forces in Nature what we owe to Lavoisier, Dalton, Berzelius, 
Liebig, and others, as regardschemistry. In this short word Energy 
we find all the efforts in nature, including electricity, heat, light, 
chemical action, and dynamics, equally represented, forming, to use 
Dr. Tyndall’s apt expression, so many ‘modes of motion.’ It will 
readily be conceived that when we have established a fixed numerical 
relation between these different modes of motion, we know beforehand 
what is the utmost result we can possibly attain in converting one 
form of energy into another, and to what extent our apparatus for 
effecting the conversion falls short of realising it. The difference 
between ultimate theoretical effect and that actually obtained is 
commonly called loss, but, considering that ene is indestructible, 
represents really secondary effect, which we obtain without desiring 
it. Thus friction in the working parts of a machine represents a loss 
of mechanical effect, but is a gain of heat, and in like manner the loss 
sustained in transferring electrical energy from one point to another 
is accounted for by heat generated in the conductor. It sometimes. 
suits our purpose to augment the transformation of electrical into 
heat energy at certain points of the circuit, when the heat ra 
become visible, and we hows the incandescence electric light. 
effecting a complete severance of the conductor for a short distance, 
after the current has been established, a very great local resistance is 
occasioned, giving rise to the electric arc, the highest development of 
heat ever attained. Vibration is another form of lost energy in 
mechanism, but who would call it a loss if it proceeded from the 
violin of a Joachim or a Norman-Neruda ? 

Electricity is the form of energy best suited for transmitting an 
effect from one place to another ; the electric current passes through 
certain substances—the metals—with a velocity limited only by the 
retarding influence caused by electric charge of the surrounding 
dielectric, but approaching probably under favourable conditions that 
of radiant heat and light, or 300,000 kilometres per second; it 
refuses, however, to pass through oxidised substances, glass, gums, 
or through gases, except when in a highly rarefied condition. 
It is easy therefore to confine the electric current within bounds, 
and to direct it through narrow channels of extraordi 
length. The conducting wire of an Atlantic cable is suc 
a narrow channel; it consists of a copper wire, or strand of 
wires, 5 mm. in diameter, by nearly 5,000 kilometres in length, con- 
fined electrically by a coating of gutta-percha about 4 mm. in thick- 
ness. The electricity from a small galvanic battery passing into this 
channel prefers the long journey to America in the good conductor, 
and back through the earth, to the shorter journey across the 4 mm. 
in thickness of insulating material. By an improved arrangement 
the alternating currents employed to work long submarine cables do 
not actually complete the circuit, but are merged in a condenser at 
the receiving station, after having produced their extremely slight 
but certain effect upon the receiving instrument. So perfect is the 
channel and so precise the action of both the transmitting and receiv- 
ing instruments employed, that two systems of electric signals may be 
passed simultaneously through the same cable in opposite directions, 
producing independent records at either end. By the application of 
this duplex mode of working to the Direct United States cable, under 
the superintendence of Dr. Muirhead, its transmitting power was 
increased from 25 to 60 words a minute, being equivalent to about. 
twelve currents or primary impulses per second. In transmitting 
these impulse-currents simultaneously from both ends of the line, it 
must not be imagined, however, that they pass each other in the 
manner of liquid waves belonging to separate systems; such a 
supposition would involve momentum in the electric flow, and 
although the effect produced is analogous to such an action, it rests 
upon totally different grovwhds—namely, that of a local circuit at 
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each terminus being called into action automatically whenever two 
similar currents rad passed into the line simultaneously from both 
ends. In extending this principle of action quadruplex telegraphy 
has been rendered possible, although not yet for long submarine lines. 
The minute currents here employed are far sy ens as regards 
delicacy and frequency by those revealed to us by that marvel of the 
present day, the telephone. The electric currents caused by the 
vibrations of a diap acted upon by the human voice, naturally 
in frequency and intensity according to the number and degree 

of Chose vibrations, and each motor current in exciting the electro- 
magnet forming part of the receiving instrument, deflects the iron 
diaphragm occupying the ition of an armature to a greater or 
smaller extent according to its strength. Savart.found that the funda- 
mental Ja springs from 440 complete vibrations in a second, but what 
must be the frequency and modulations of the motor current and of 
magnetic variations necessary to convey to the ear through the 


medium of a vibrating armature such a complex of human voices and | 


of musical instruments as constitutes an opera performance? And 
yet such performances could be distinctly heard and even enjoyed as 
an artistic treat by applying to the ears a pair of the double tele- 
phonic receivers at the Paris trical Exhibition, when connected 


with a pair of transmitting instruments in front of the footlights of . 


the Grand ra. In connection with the telephone, and with its 
equally remarkable adjunct the microphone, the names of Reis, 
Graham Bell, Edison, and Hughes will ever be remembered. 

Considering the extreme delicacy of the currents working a tele- 
phone, it is obvious that those caused by induction from oy sre | 
telegraphic line wires would seriously interfere with the former an 
mar the h or other sounds mag through their action. To 
avoid such interference the telephone wires if suspended in the air 
require to be placed at some distance from telegraphic line wires, and 
to be supported by separate posts. Another way of neutralising 
inteference consists in twisting two separately insulated telephone 
wires together, so as to form a strand, and in "2 the two con- 
ductors as a metallic circuit to the exclusion of the ; the working 
current will, in that case, receive equal and opposite inductive 
influences, and will therefore remain unaffected by them. On the 
other hand two insulated wires instead of one are required for working 
one set of instruments; and a serious increase in the cost of installa- 
tion is thus caused. To avoid this Mr. Jacob has lately suggested a 
plan of combining pairs of such metallic circuits again into separate 
working pairs, and these again with other working pairs, whereby 
the total number of telephones capable of being worked without 
interference is made to equal the total number of single wires 
employed. The working of telephones and telegraphs in metallic 
circuit has the further advantage that mutual volta induction between 
the outgoing and returning currents favours the transit, and neutra- 
lises on the other hand the retarding influence caused by charge in 
underground or submarine conductors. These conditions are 
particularly favourable to underground line wires, which possess 
other important advantages over the still prevailing overground 
system, in that they are unaffected by atmospheric electricity, or by 
snowstorm and heavy gales, which at not very rare intervals of time 
put us back to pretelegraphic days, when the letter-carrier was our 
swiftest messenger. 

Theunderground system of telegraphs, first introduced into Germany 
by Werner Siemens in the years 1847-8, had to yield for a time to 
the overground system owing to technical difficulties, but it has been 
_ resorted to within the last four years, and multiple land cables 
of solid construction now connect the important towns of that 
country. The first cost of such a system is no doubt considerable 
(being about £38 per kilometre of conductor as against £8 10s. the 
cost of land lines); but as the underground wires are exempt from 
frequent repairs and renewals, and as they insure continuity of 
service, they are decidedly the cheaper and better in the end. The 
experience afforded by the early induction of the underground 
system in Germany was not, however, without its beneficial results, 
as it brought to light the phenomena of lateral induction, and of 
faults in the insulating coating, matters which had to be understood 
before submarine telegraphy could be attempted with any reasonable 
prospect of success. 

Regarding the transmission of power to a distance the electriccurrent 
has now entered the lists in competition with compressed air, the 
hydraulic accumulator, and the quick running rope as used at Schaff- 
hausen to utilise the power of the Rhine fall. The transformation 
of electrical into mechanical energy can be accomplished with no fur- 
ther loss than is due to such incidental causes as friction and the heat- 
ing of wires; these in a properly designed dynamo-electric machine 
do not exceed ten per cent., as shown by Dr. John Hopkinson, and, 


judging from recent experiments of my own, a still nearer approach | 


to ultimate perfection is attainable. Adhering, however, to Dr. 
Hopkinson’s determination for safety’s sake, and assuming the same 
percentage in reconverting the current into mechanical effect, a total 
loss of 19 per cent. results. To this loss must be added that through 
electrical resistance in the connecting line wires, which depends upon 
their length and conductivity, and that due to heating by friction of 
the working parts of the machine. Taking these as being equal to 
the internal losses incurred in the double process of conversion, there 
remains a useful effect of 100 —38 = 62 per cent., attainable at a dis- 
tance, which agrees with experimental results, although in actual 
practice it would not be safe at present to expect more than 50 
per cent. of ultimate useful effect, to allow for all mechanical losses. 
In using compressed air or water for the transmission of power the 
loss cannot be taken at less than 50 per cent., and as it depends upon 
fluid resistance it increases with distance more rapidly ion in the 


case of electricity. Taking the loss of effect in all cases as 50 per 
cent., electric transmission presents the advantage that an insulated 
wire does the work of a pipe capable of withstanding high internal 
pressure, which latter must be more costly to put down and to main- 
tain. A second metallic conductor is required, however, to complete 
the electrical circuit, as the conducting power of the earth alone is 


purpose. The small space occupied by 
the electro-motor, its high working speed, and the absence of waste 
y available for the ie of 


pti A loss of 


struction produces motive power with a qe pu of two pounds 


transmission as regards 
fuel, independently of the saving of labour and other collateral 
benefits 


charge of untrained persons. 

As regards the effect of the electric light upon vegetation, there 
little to add to what was stated in my paper read before Section A last 
year, and ordered to be printed with the report, except that in expe- 
rimenting upon wheat, barley, oats, and other cereals sown in the 
open air, there was a marked difference between the growth of the 

ts influenced and those uninfluenced by the electric light. This 
was not very apparent till towards the end of February, when, with 
the first appearance of mild weather, the plants under the influence 
of an electric lamp of 4,000 candle-power placed about 5 metres 
above the surface, devolved with extreme rapidity, so that by the end 
of May they stood above four feet high, with the ears in full bloom, 
when those not under its influence were under two feet in height, and 
showed no sign of the ear. 

In the electric railway first constructed by Dr. Werner Siemens, at 
Berlin, in 1879, en itted the movi 
carriage or train of carriages u e two rails upon wh 
it moved, these being sufficiently insulated from each other by 

laced upon well creosoted cross At the Paris 
Exhi bition the current was conveyed through two separate con- 
ductors making sliding or rolling contact with the ren whereas 
in the electric railway now in course of construction in north of 
Ireland (which when completed will have a length of twelve miles), a 
separate conductor will provided by the side of the railway, 
and the return circuit completed through the rails themselves, which 
in that case need not be insulated ; secondary batteries will be used 
to store the lus energy created in running downhill, to be 
restored in cles steep inclines, and for passing roadways where 
the separate insulated conductor is not practicable. The electric 
railway possesses great advantages over horse or steam-power for 
towns, in tunnels, and in all cases where natural sources of energy, 
such as waterfalls, are available; but it would not be reasonable to 
suppose that it will in its present condition compete with steam pro- 
pulsion upon ordinary railways. ‘The transmission of power by 
means of electric conductors possesses the further advan over 
other means of transmission that, provided the resistance of rails 
be not very great, the power communicated to the locomotive reaches 
its maximum when the motion is at its minimum—that is, in com- 
mencing to work, or when encountering an exceptional resistance— 
whereas the utmost economy is produced in the normal condition 
of working when the velocity of the power-absorbing nearly equals 


that of the cur 
haps the oldest of 


e. 

The deposition of metals from their solutions is 
all useful Ÿ “ap sea of the electric current, but is only in very recent 
times that the dynamo current has been practically —_ to the refi- 
ning of copper and other metals, as now practised at ae 
elsewhere, and upon an exceptionally large scale at Ocker, in - À 
The dynamo machine peu employed was exhibited at 
Paris Electrical Exhibition, its peculiar feature being that the 
conductors upon the rotating armature consisted of solid bars of 
copper, 30 mm. square, in section, which were found only just suffi- 
cient to transmit the large quantity of electricity of low ten .on 
necessary for this operation. One such machine consuming 4 horse- 
power deposits about 300 kilogrammes of copper per 24 hours, the 
motive power at Ocker is derived from a waterfall. — 

Electric energy may also be employed for heating purposes, but in 
this case it would obviously be impossible for it to compete in point of 
economy with the direct combustion of fuel for the attainment of 
ordinary degrees of heat. Bunsen and St. Claire De Ville have taught 
us, however, that combustion becomes extremely sluggish when a 
temperature of 1,800° C. has been reached,‘and for effects at tempera- 
tures exceeding that limit the electric furnace will probably find 
advantageous applications. Its specific advantage consists in being 
apparently unlimited in the degree of heat attainable, thus opening 
out a new field of investigation to the chemist and metallurgist. 
Tungsten has been melted in such a furnace, and 8 pounds of 
platinum have been reduced from the cold to the liquid condition in 
20 minutes. 

The largest and most extensive application of electric energy at the 
gens time is to lighting, but considering how much has of late 

en said and written for and against this new illuminant, I shall here 
confine myself to a few general remarks. Joule has shown that if an 
electric current is passed through a conductor the whole of the 
energy lost by the current is converted into heat ; or, if the resistance 
be localised, into radiant energy comprising heat, light, and actinic 
rays. Neither the low heat rays nor the ultra-violet of highest re- 
frangibility affect the retina, and may be regarded as lost energy, the 
effective rays being those between the red and violet of the spectrum, 
which in their combination produce the effect of white light. 

Regarding the proportion of luminous to non-luminous rays pro- 
ceeding from an electric arc or incandescent wire, we have a most 


= 


found unreliable for passing quantity currents, owing to the effects of 

polarisation; but as this second conductor need not be insulated, 

water or metals or be called 

effect of 50 per cent. does not stand in the way of suc app cations, 

for it must be remembered that a i central us of best con- 

over a district would consume not less than five; we thus see that 

for effecting the various operations of the farm and fields from one 

centre. Having worked such a system myself in combination with 

electric lighting and horticulture for upwards of two Fam. I 

| can speak with confidence of its economy, and of the facility with 
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valuable investigation by Dr. Tyndall, recorded in his work on 
‘Radiant Heat.” Dr. Tyndail shows that the luminous rays from a 
latinum wire heated toits highest — of incandescence, which may 
taken at 1,700° C., formed 1-24th part of the total radiant energy 
emitted, and 1-10th part in the case of an arc light woiked by a battery 
of 50 Grove’s elements. In order to apply these valuable data to 
the case of electric lighting by means of dynamo-currents, it 18 
necessary in the first place to determine what is the power of 50 
Grove’s elements of the size used by Dr. dall, expressed in the 
ractical scale of units as now established. m a few experiments 
fatel undertaken for myself, it would appear that 50 such cells have 
an electromotive force of 98°5 Volts, and an internal resistance of 
13°5 Ohms, giving a current of 7°3 Ampéres when the cells are short- 
circuited. e resistance of a regulator such as Dr. Tyndall used 
in his experiments may be taken at 10 ohms, the current produced in 


98°5 

— 4 Am allowing one Ohm for 
pères ( ing 
the leads), and the power consumed 10 x 4? = 160 Watts ; the light 
power of such an arc would be about 150 candles, and gg. | 
this with an arc of 3,308 candles produced by 1,162 Watts, we fin 


that ( ao) i.e., 7°3 times the electric energy produce (7) i.e., 
twenty-two times the amount of light measured horizontally. If, 


therefore, in Dr. Tyndall’s are 1-10th of the radiant energy emitted 
was visible as light, it follows that in a powerful arc of 3,300 


candles, a x or fully 3, are luminous rays. In the case of the 
incandescence light (say a Swan light of 20 candle-power) we find in 
practice that nine times as much power has to be expended as in the case 
of the arc light; hence, 1 x 1 — 1-27 part of the power is given out 
as luminous rays, as against 1-24th in Dr. Tyndall’s incandescent 
me a result sufficiently approximate considering the wide 

ifference of conditions under which the two are com . 

, These results are not only of obvious practical value, but they seem 
to establish a fixed relation between current, temperature, and light 
produced, which may serve as a means to determine temperatures 
exceeding the melting point of platinum with greater accuracy than 
has hitherto been possible by actinimetric methods in which the 
thickness of the luminous atmosphere must necessarily exercise a dis- 
turbing influence. It is probably owing to this circumstance that 
the temperature of the electric arc as well as that of the solar photo- 
sphere has frequently been greatly over-estimated. 

The principal argument in favour of the electric light is furnished 
by its immunity from products of combustion which not only heat 
the lighted apartments, but substitute carbonic acid and deleterious 
sulphur compounds for the oxygen upon which respiration depends ; 
the electric light is white instead of yellow, and thus enables us to 
see pictures, furniture, and flowers as by daylight; it supports 
growing plants instead of poisoning them, and by its means we can 
carry on PRE and many other industries at night as well as 
during the day. The objection frequently urged against the electrie 
light, that it depends upon the continuous motion of steam or gas 
engines, which are liable to accidental stoppage, has been removed 
by the introduction into practical use of the secondary battery ; this, 
although not embodying a new conception, hag lately been greatly im- 
proved in power and constancy by Planté, Faure, Volckmar, Sellon, 
and others, and promises to accomplish for electricity what the gas- 
holder has done for the supply of gas and the accumulator for 
hydraulic transmission of power. 

It can no longer be a matter of reasonable doubt, therefore, that 
electric lighting will take its place as a public illuminant, and that even 
though its cost should be found greater than that of gas, it will be pre- 
ferred for the lighting of drawing-rooms and dining-rooms, theatres 
and concert-rooms, museums, churches, warehouses, show-rooms, 
printing establishments, and factories, and also the cabins and 
engine-rooms of passenger steamers. In the cheaper and more 
powerful form of the arc light, it has proved itself superior to any 
other illuminant for spreading artificial daylight over the large areas 
of harbours, railway stations, and the sites of public works. When 
placed within a holophote the electric lamp has already become a 
| auxiliary in effecting military operations both by sea and 

and. 

The electric light may be worked by natural sources of power 
such as waterfalls, the tidal wave, or the wind, and it is conceivab!e 
that these may be utilised at considerable distances by means of 
metailic conductors. Some five years ago I called attention to the 
vastness of those sources of energy, and the facility offered by elec- 
trical conduction in rendering them available for lighting and power 
supply, while Sir William Thomson made this important matter the 
subject of his admirable address to Section A last year at York, and 
dealt with it in an exhaustive manner. 

The advantages of the electric light and of the distribution cf 
power by electricity have lately been recognised by the British 
Government, who have just passed a Bill through Bn to 
facilitate the establishment of electrical conductors in towns, subject 
to certain regulating clauses to protect the interests of the public and 
of local authorities. Assuming the cost of electric light to be prac- 
tically the same as gas, the preference for one or other will in each 
application be decided upon grounds of relative convenience, tut I 


= to think that gas-lighting will hold its own as the poor man’s 
riend. | 


_ Dr. Siemens next dealt with the question of gas, giving 
it as his opinion that the time was not far distant when we 
should all resort to gas as a heating agent on the grounds 
of convenience, cleanliness, and economy. He said that the 


uasi-monopoly so long enjoyed by gas companies has had. 
the inevitable effect of checking progress. ‘They seemingly 
gave merely the prescribed illuminating power, discouraged 
the invention of economical burners, and the application of” 
for heating purposes was partially discountenanced. The. 
introduction of the electric light had, however, convinced. 
gas managers that such a policy is no longer tenable. 

The President then spoke of the coal-ter industry and the 
discovery of the aniline dyes, and he also alluded to the im- 
portance of ammonia as a manure, for the supply of which. 
we have to look almost exclusively to our gas-works. In 
speaking of the use—or rather abuse—of using raw coal for- 
heating purposes, he stated that Professor Roberts has cal- 
culated that the soot in the pall hanging over London on a 
winter’s day amounts to 50 tons, and that the poisonous 
carbonic oxide may be taken as at least five times that: 
amount. Mr. Aitken had shown that the fine dust resulting. 
from the imperfect combustion of coal is mainly instrumentak 
in the formation of fog. In commenting upon the lumi- 
nosity of gas, the lecturer went on to say :— 


The amount of light given out by a gas flame depends upon the. 
temperature to which the particles of solid carbon in the flame are- 
raised, and Dr. Tyndall has shown that of the radiant energy set up 
in such a flame only the 1-2ôth part is luminous; the hot products of 
combustion carry off at least four times as much energy as is radiated, 
so that not more than one hundredth part of the heat evolved in 
combustion is converted into light. This proportion could be im— 
proved, however, by increasing the temperature of combustion, 
which may be effected either by intensified air currents or by regene- 
rative action. Supposing that the heat of the products of combustion 
could be communicated to metallic surfaces, and be transferred by 
conduction or otherwise to the atmospheric air supporting combustion. 
in the flame, we should be able to increase the temperature accumu- 
latively to any point within the limit of dissociation ; this limit may 
be fixed, at about 2,300° C., and cannot be very much below that of 
the electric arc. At such a temperature the proportion of luminous. 
rays to the total heat produced in combustion would be more than 
doubled, and the brilliancy of the light would at the same time be 
greatly increased. Thus improved, gas-lighting may continue its. 
rivalry with electric lighting both as regards economy and brilliancy, 
and such rivalry must necessarily result in great public advantage. 

In the production of mechanical effect from heat, gaseous fuel also. 
presents most striking advantages, as will appear from the following 
consideration. When we have to deal with the question of convert- 
ing mechanical into electrical effect, or vice versa, by means of the 
dynamo-electrical machine, we have only to consider what are the 
equivalent values of the two forms of energy, and what precautions 
are necessary to avoid losses by the electrical resistance of conductors 
and by friction. The transformation of mechanical effect into heat 
involves no losses except those resulting from imperfect installation, 
and these may be so completely avoided that Dr. Joule was able by 
this method to determine the equivalent values of the two forms of 
energy. But in attempting the inverse operation of effecting the 
conversion of heat into mechanical energy, we find ourselves con- 
fronted by the second law of thermo-dynamics, which says that 
whenever a given amount of heat is converted into mechanical effect,. 
another but variable amount descends from a higher to a lower 
potential, and is thus rendered unavailable. 

In the condensing steam engine this waste heat comprises that 
communicated to the cendensing water, whilst the useful heat, or that 
converted into mechanical effect, depends upon the difference of tem- 
perature between the boiler and condenser. The boiler pressure 
is limited, however, by considerations of safety and convenience of 
construction, and the range of working temperature rarely exceeds 
120° C. except in the engines constructed by Mr. Perkins, in. 
which a range of 160° C., or an expansive action commenc- 
ing at 14 atmospheres, has been adopted with considerable 
promise of success, as appears from an able report on this 
engine by Sir Frederick Bramwell. To obtain more advan- 
tageous primary conditions we have to turn to the caloric or 
gas engine, because in them the co-efficient of efficiency expressed 
by — may be greatly increased. This value would reach a 
maximum if the initial absolute temperature T could be raised to that 
of combustion, and 1’ reduced to atmospheric temperature, and these 
maximum limits can be much more nearly approached in the gas 
engine worked by a combustible mixture of air and hydrocarbons 
than in the steam engine. 

Assuming, then, in an explosive gas engine a temperature of 1,500° 
C. at a pressure of 4 atmospheres, we should, in accordance with 
the second law of thermo-dynamics, find a temperature after expan- 
sion to atmospheric pressure of 600° C., and therefore a working range 


of 1500° — 600° = 900°, and a theoretical efficiency of _— 900 
1500 + 274 


= about one-half, contrasting very favourably with that of a good 
expansive condensing steam engine, in which the range is 150 — 30 = 


120° C., and the efficiency Dm = A A good expansive steam 
engine is therefore capable of yielding as mechanical work 2-7th part 
of the heat communicated to the boiler, which does not include the: 
heat lost by imperfect combustion, and that carried away in the 
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chimney. Adding to these the losses by friction and radiation in 
the engine, we find that the best steam — yet constructed does 
not yield in mechanical effect more than 1-7th part of the heat energy 
residing in the fuel consumed. In the engine we have also to 
make reductions from the theoretical efficiency, on account of the 
rather serious loss of heat by absorption into the working cylinder, 
which has to be cooled artificially in order to keep its temperature 
down to a point at which lubrication is possible; this together with 
frictional loss cannot be taken at less than one-half, and reduces the 
factor of efficiency of the engine to 1-4th. 

It follows from these considerations that the gas or caloric engine 
combines the conditions most favourable to the attainment of 
maximum results, and it may be reasonably supposed that the diffi- 
culties still in the way of their application on a large scale will 
gradually. be removed. Before many yeurs have elapsed we shall find 
in our factories and on board our ships engines with a fuel consumption 
not exceeding 1 pound of coal per effective horse-power per hour, in 
which the gas producer takes t À move of the somewhat complex and 
dangerous steam boiler. The advent of such an engine and of the 
dynamo-machine must mark a new era of material progress at least 
equal to that produced by the introduction of steam power in the 
early part of our century. 


Dr. Siemens then considered the probable effect of such an 
engine upon our merchant navy, and gave interesting 
statistics from “ Lloyd’s Register of Shipping.” He also 
touched upon the hydrographic department of the navy, and 
the subject of tidal action :— 


The application of iron and steel in naval construction rendered 
the use of the compass for some time illusory, but in 1839 Sir George 
Airy showed how the errors of the compass, due to the influence 
experienced from the iron of the ship, may be son ge d corrected by 
magnets and soft iron placed in the neighbourhood of the binnacle, 
but the great size of the needles in the ordinary compasses rendered 
the correction of the quadrantal errors practically unattainable. In 
1876 Sir William Thomson invented a compass with much smaller 
needles than those previously used, which allows Sir George Airy’s 
principles to be applied completely. With this compass correctors 
can be arranged so that the nel shall point accurately in all 
directions, and these correctors can be adjusted at sea from time to 
time, so as to eliminate any error which may arise through change in 
the ship’s magnetism or in the magnetism induced by the earth 
through change of the ship’s position. By giving the compass card 
a long period of free etais, great steadiness is obtained when 
the ship is rolling. 

Sir William Thomson has also enriched the art of navigation by 
the invention of two sounding machines ; the one being devised for 
ascertaining great depths very accurately in less than one quarter the 
time formerly necessary, and the other for taking depths up to 130 
fathoms without stopping the ship in its onward course. In both 
these instruments steel pianoforte wire is used instead of the hempen 
and silken lines formerly employed; in the latter machine the record 
of depth is obtained not by the quantity of wire run over its counter 
and brake wheel, but through the indications produced upon a simple 
pressure gauge, consisting of an inverted glass tube, whose internal 
surface is covered beforehand with a preparation of chromate of 
silver, rendered colourless by the sea-water up to the height to which 
it penetrates. The value of this instrument for guiding the navi- 
gator within what he calls ‘‘ soundings” can hardly be exaggerated ; 
with the sounding machine and a good chart he can generally make 
out his position correctly by a succession of three or four casts in a 
given direction at given intervals, and thus in foggy weather is made 
independent of astronomical observations and of the sight of light- 
houses or the shore. By the proper use of this apparatus, such 
accidents as happened to the mail steamer ose! not a fortnight ago 
would not be possible. As regards the value of the deep-sea instru- 
ment, I can speak from personal experience, as on one occasion it 
enabled those in charge of the cable s.s. Faraday to find the end of 
an Atlantic cable, which had parted in a gale of wind, with no other 
indication of the locality than a single sounding, giving a depth of 
950 fathoms. To recover the cable a number of soundings in the 
supposed neighbourhood of the broken end were taken, the 950 
fathom contour line was then traced upon a chart, and the vessel 
thereupon trailed its grapnel two miles to the eastward of this line, 
when it soon engaged the cable, twenty miles away from the point 
where dead reckoning had placed the ruptured end. 

Whether or not it will ever be practicable to determine oceanic 
depths without a sounding line, by means of an instrument based 
upon gravimetric differences, remains to be seen. Hitherto the 
indications obtained by such an instrument have been encouraging, 
but its delicacy has been such as to unfit it for ordinary use on board 
a ship when rolling. 


Here the lecturer dwelt upon the great engineering works 
of the present day, beginning with the Panama Canal, the 
gigantic undertaking recently commenced by M. de Lesseps. 
He also mentioned jointly with this project the ship rail- 
way of Captain Eads, which is intended to take the largest 
vessels, from sea to sea, over a railway across the Isthmus of 
Tehuantepec, a distance of ninety-five miles. A third 
enterprise with which the name of M. de Lesseps is con- 
nected was touched upon, that of flooding the Tunis- 
Algerian Chotts. 

Dr. Siemens then dealt consecutively with the new Eddy- 
stone Lighthouse, the St. Gothard Tunnel, the English 
Channel Tunnel, the undermining of the estuaries of the 


Severn and Mersey for the purpose of connecting the rail- 
way systems on the two sides, and the spanning of the Frith 
of Forth by a bridge exceeding in grandeur anything as yet 
attempted by the engineer. He concluded this portion of 
his discourse by his remarks on the researches of Prof. Abel 
and Captain Noble on the action of explosives. 


The extraordinary difference of condition before and after its 
ignition, of such matter as constitutes an explosive agent leads us up 
to a consideration of the aggregate state of matter under other circum- 
stances. As early as 1776, Alexander Volta observed that the volume 
of glass was changed under the influence of electrification, by what 
he termed electrical pressure. Dr. Kerr, Govi, and others have 
followed up the same a which is at present continued chiefly 
by Dr. George Quincke, of Heidelberg, who finds that temperature, 
as well as chemical constitution of the dielectric under examination, 
exercises a determining influence u the amount and character of 
the change of volume effected by electrification ; that the change of 
volume may under certain circumstances be effected instantaneously 
as in flint glass, or only slowly as in crown glass, and that the 
elastic limit of both is diminished by electrification, whereas in the 
case of mica and of gutta-percha an increase of elasticity takes 

lace 


sé Still greater strides are being made at the present time towards a 
clearer perception of the condition of matter when icles are left 
some liberty to a individually the forces brought to bear — 
them. By the disc mn of high tension electricity through tu 
containing highly rarefied gases (Geissler’s tubes), phenomena of 
discharge were produced which were at once most striking and 
suggestive. The Sprengel pump afforded a means of pushing the 
exhaustion to limits which had formerly been scarcely reached by the 
imagination. At each step the condition of attenuated matter re- 
vealed varying properties when acted upon by electrical discharge 
and magnetic force. The radiometer of Crookes imported a new 
feature into these inquiries, which at the present time occupy the 
attention of leading physicists in all countries. . 

The means usually employed to produce electrical discharge in 


vacuum tubes was Ruhmkorff’s coil; but Mr. Gassiot first succeeded 
in obtaining the phenomena by means of a galvanic battery of 3,000 
Leclanché cells. Dr. De La Rue, in conjunction with his friend Dr. 


Hugo Miiller, has gone far beyond his predecessors in the production 
of batteries of high potential. At his lecture ‘‘ On the Phenomena of 
Electric Discharge,’’ delivered at the Royal Institution in Jan 3 
1881, he applied a battery of his invention consisting of 14,400 ce 

(14,832 Volts), which gave acurrent of 0°054 Ampére, and produced a 
discharge at a distance of 0°71 inch between the terminals. During 
last year he increased the number of cells to 15,000 (15,450 Volts), 
and increased the current to 0°4 Ampère, or eight times that of the 
battery he used at the Royal Institution. , 

With the enormous potential and perfectly steady current at his 

disposal, Mr. De La Rue has been able to contribute many interesting 
facts to the science of electricity. He has shown, for example, that 
the beautiful phenomena of the stratified discharge in exhausted 
tubes are but a modification and a magnification of those of the 
electric arc at ordinary atmospherie pressure. Photography was 
used in his experiments to record the appearance of the discharge, so 
as to give a degree of precision otherwise unattainable in the com- 
parison of the phenomena. He has shown that between two points 
the length of the spark, provided the insulation of the battery is 
efficacious, is as the square of the number of cells employed. 
De La Rue’s experiments have proved that at all pressures the dis- 
charge in gases is not a current in the ordi acceptation of the 
term, but is of the nature of a disruptive discharge. Even in an 
apparently perfectly steady discharge in a vacuum tube, when the 
strata as seen in a rapidly-revolving mirror are immovable, he has 
shown that the discharge is a pulsating one; but, of course, the 
period must be of a very high order. 

At the Royal Institution, on the occasion of his lecture, Mr. De 
La Rue produced, in a very large vacuum: tube, an imitation of the 
Aurora Borealis ; and he has deduced from his experiments that the 
greatest brilliancy of Aurora displays must be in an altitude of from 
thirty-seven to thirty-eight miles—a conclusion of the highest interest, 
and in opposition to the extravagant estimate of 281 miles at which 
it had been previously put. 

The President of the Royal Society has made the phenomena of electri- 
cal discharge his study for several years, and resorted in his important 
experiments to a special source of electric power. In a note 
addressed to me Dr. Spottiswoode describes the nature of his investi- 
gations much more clearly than I could venture to give them. He 
says: ‘It had long been my opinion that the dissymmetry shown 
in electrical discharges through rarefied gases must be an essential 
element of every disruptive discharge, and that the phenomena of 
stratification might be regarded as magnified images of features 
always present, but concealed under ordinary circumstances. It was 
with a view to the study of this question that the researches by 
Moulton and myself were undertaken. The method chiefly used 
consisted in introducing into the circuit intermittence of a icular 
kind, whereby one luminous discharge was rendered sensitive to the 
approach of a conductor outside the tube. The application of this 
method enabled us to produce artificially a variety of phenomena, 
including that of stratification. We were thus led to a series of 
conclusions relating to the mechanism of the discharge, among 
which the following may be mentioned : — 

‘1, That a stria, with its attendant dark space, forms a physical 
unit of a striated discharge; that a striated column is an aggregate 
of such units formed by means of a step-by-step process, and that 
the negative glow is merely a localised striae, modified by local 
circumstances. 

‘2, That the origin of the luminous column is to be sought for 
at its negative end ; that the luminosity is an expression of a demand 
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for negative electricity, and that the dark spaces are those regions 
where the negative terminal, whether metallic or gaseous, is capable 
of exerting sufficient influence to prevent such demand. 

‘*3. That the time occupied by electricity of either name in 
traversing a tube is greater than that occupied in traversing an equal 
length of wire, but less than that occupied by molecular streams 
(Crookes’ radiations) in traversing the tubes. Also that, ially 
in high vacua, the discharge from the negative terminal exhibits a 
durational character not found at the positive. - — 

. #4, That the brilliancy of the light with so little heat may, be due 
in part to brevity in the duration of the discharge; and that for 
action so rapid as that of individual discharges, the mobility of the 
medium may count as nothing; and that for these infinitesimal 
pericds of time gas may itself be as rigid and as brittle as glass. — 

- #46, That striæ are not merely loci in which electrical is con- 
verted into luminous energy, but are actual aggregations of 


matter. 

‘“ This last conclusion was based mainly upon experiments made 
with an induction coil excited in a new way, viz., directly by an 
alternating machine, without the intervention of a commutator or 
as in the study o 
discharge in a magnetic field, partly on account of the simplification 
which it permits in the construction of induction coils, but mainly on 
account of the very great increase of strength in the secondary currents 
to which it gives rise.’’ 

These investigations assume additional importance when we view 
them in connection with solar—I may even: say steller—physics, for 
evidence is augmenting in favour of the view that interstellar space 
is not empty, but is filled with highly attenuated matter of a nature 
such as may be put into our vacuum tubes. Nor can the matter 
occupying stellar space be said any longer to be beyond our reach for 
chemical and physical test. The spectroscope has already thrown a 
flood of light upon the chemical constitution and physical condition 
of the sun, the stars, the comets, and the far distant nebule, which 
have yielded ic or under the skilful manage- 
ment of Dr. uggins and Dr. Draper of New York. Armed with 
greatly improved apparatus the physical astronomer has been able to 
reap a rich harvest of scientific information during the short periods 
of the last two solar eclipses ; that of 1879, visible in America, and 
that of May. last, observed in Egypt by Lockyer, Schuster, and by 
Continental observers of high standing. The result of this last 
eclipse exhibition has been summed up as follows: ‘‘ Different tem- 
perature levels have been discovered in the solar atmosphere ; the 
constitution of the corona has now the possibility of being deter- 
mined, and it is proved to shine with its own light. A suspicion has 
been aroused once more as to the existence of a lunar atmosphere, 
and the position of an important line has been discovered. y 
nn o not exist close to the sun, but may in space between us 

it. 

To me personally these reported results possess iar interest, 
for in March last I ven to bring before the Royal Society a 
speculation regarding the conservation of solar energy, which was 
based upon the three following postulates, viz. :— 

1. That aqueous vapour and carbon compounds are present in 
stellar or interplanetary space. 

2. That these gaseous compounds are capable of being dissociated 
by radiant solar energy while in a state of extreme attenuation. 

3. That the effect of solar rotation is to draw in dissociated vapours 
= the polar surfaces, and to eject them after combustion has taken 
Pp back into space equatorially. 

. It is therefore a matter of peculiar gratification to me that the 
results of observation here recorded give considerable support to that 
ulation. The luminous equatorial extensions of the sun. which 

e American observations revealed in such a striking manner (with 
which I was not acquainted when writing my paper) were absent 
in Egypt; but the outflowing equatorial streams I suppose to exist 
could only be rendered visible by reflected sunlight, when mixed with 
dust produced by exceptional solar disturbancesor by electric discharge ; 
aad the occasional appearance of such luminous extensions would serve 
only to disprove the hypothesis entertained by some, that they are 
divided planetary matter, in which case their appearance should be per- 
manent. Prof. Langley, of Pittsburg, has shown by means of his Bolo- 
meter, that the solar actinic rays are absorbed chiefly in the solar instead 
of in the terrestrial atmosphere, and Captain Abney has found by his 
new photometric method that absorption due to hydro-carbons takes 
place somewhere between the solar and terrestrial atmosphere; in 
order to test this interesting result still further, he has lately taken 
his apparatus to the top of the Riffel with a view of diminishing the 
amount of terrestrial atmospheric air between it and the sun, and 
intends to bring a paper on this subject before Section A. Stellar 
space filled with such matter as hydro-carbon and aqueous vapour 
would establish a material continuity between the sun and his 
planets, and between the innumerable solar systems of which the 
universe is composed. If chemical action and reaction can further be 
admitted, we may be able to trace certain conditions of thermal 
dependence and maintenance, in which we may recognise principles 
ef high perfection, applicable also to comparatively humble pur- 

s of human life. 

We shall thus find that in the great workshop of nature there are 
no lines of demarcation to be drawn between the most exalted specu- 
lation and commonplace practice, and that all knowledge must lead up 
to one great result, that of an intelligent recognition of the Creator 
through His works. So then, we members of the British Asso- 
eiation, and fellow-workers in every branch of science, may exhort one 


another in the words of the American bard who has so lately 
departed from amongst us :— 


Let us then be up and doing, 
With a heart for any fate ; 

Still achieving, still pursuing, 
Learn to labour and to wait. 


CALLENDER’S INSULATING 
MATERIAL. 


Some two months since we paid a visit to the Bitumen 
Works of Callender’s Company, for the purpose of inspectin 
the manufacture of a new insulating compound prepa 
from crude bitumen. We were then favourably impressed 
with its adaptability for the above purpose. Upon the 
invitation of the Messrs; Callender we have had an oppor- 
tunity during the last week of making a series of tests on 
several sections of vulcanised bitumen core, amounting 
altogether to some four miles. | 

The electromotive force of the battery we employed for 
this purpose was 300 volts, and ten minutes’ readings were 
taken with each current on the lengths submitted to us. 
os size of the core was No. 18 copper, covered to No. 7 

. W. G. | 

As we shall shortly have occasion to take farther tests, we 
do not purpose publishing the figures we obtained at present, 
and shall therefore conterit ourselves with stating that the 
results were highly satisfactory, and that the good opinion 
we had already entertained of this substitute for gutta- 
percha and india-rubber was more than upheld. ee 

Mr. Callender’s invention. consists in the use of bitumen, 
combined with other hydro-carbons, or their equivalents, so 
as to produce a compound material. The natural deposit of 
bitumen is obtained from Tritiidad, and is refined in the 
usual way. It is combined with oil residue, obtained by 
subjecting vegetable or. other oils to distillation for such a 
time and in such a manner as to leave the residues in an 
elastic condition. In some cases Mr. Callender employs 
with these materials ozokerit, paraffin, or other wax, but 
this is not always essential. | | | 

The compound is then vulcanised, and it is then found to 
be an efficient substitute for either india-rubber or gutta- 

rcha. The ingredients used are, of course, comparatively 
inexpensive, and the result is that the compound material 
can be manufactured and applied at a price considerably less 
than either of the former insulators. This method of 
covering wires being of quite recent date, we cannot give 
any particulars as to the lasting capabilities of the material, 
but being a mineral substance, and not vegetable, it would 
appear that it should be practically imperishable. We have 
no object in recommending Mr. Callender’s system other 
than in the interests of electrical industries, and we have 
therefore no hesitation in saying that we believe Mr. 
Callender’s invention is the beginning of great advances in 
cheapening our present insulated conductors. We shall 
note carefully the results of the tests of this material from 
time to time, as improved manufacture brings out more 
prominently the advantages promised by the use of the 
compound. At the present moment we can safely say that 
the subject on which we have made-these remarks is one 
eminently worthy of the consideration of electricians ; for 
whatever class of work they may be engaged in, they 
must all feel the want of reliable means of insulating wires 
otherwise than by the use of the two best known and most 
expensive materials. 


THE EDISON ELECTRIC LIGHT AT 
THE GENERAL POST-OFFICE. 


THE Edison Electric Light Company has completed an 
important installation at the General Post-office. 

The officials at the Post-office have for some time 
been desirous of lighting the operating rooms in some 
satisfactory manner by the electric light. In the Press 
room, at the top of the buildings in St. Martin’s-le-Grand, 
there are engaged some 1,200 operators. A considerable 
portion of these are engaged on night duty, and it is im- 
portant that this room should be well illuminated. Apart 
from the vitiation of the air by gas, it is obvious that the 
health of the operatives and their capability for work, would 
be increased by some system of illumination which should 
light without unnecessarily heating the apartment. Various 
“systems” of electric light have been tried. One insuperable 
objection to most of these, apart from failures and accidents, 


| 
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has been that the space of the Post-office is far too valuable 
to spate for dynamos and engines and: boilers. Hence the 
blem remained unsolved. 

It has now however received its solution at the hands of 
the Edison Electric Light Company. As is well known, 
the fundamental principle of the fdison system is the 
supply of electricity from a central station. For five 
months, without intermission, the Holborn Viaduct has 
been so supplied from the station at No. 57, Holborn 
Viaduct. 

The shops, streets, hotels, and church, have received 
without fail the current necessary to supply them with 
light. On being applied to by thé Post-office authorities to 
extend this supply system, the Edison Company complied 
with the request by laying down a cable along Newgate 
Street. The distance from the dynamo-room to the Press 
depariment in the Post-office is 1,950 ft. A cable com- 
posed of eight No. 10 wires was laid down in a creosoted 
teak trough under the pavement. Starting from the 
extremity of the electric mains previously laid down on the 
Viaduct subway, the cable extends for 1,014 ft. to the 
entrances to the Post-office. It was important to secure a 
sufficient insulation. This was achieved by overlaying the 
cable with insulated tape, and then laying it in grooves in 
the trough on bearers of insulite, placed one foot apart. 
The trough was then sealed up with the usual insulation 
compound. At intervals five testing stations were estab- 
lished. The total copper resistance of the double length of 
cable is 0°024 ohms. On entering the building the cable 
runs up the wall in an iron pipe, and enters the operating 
room. One of the Edison electric meters registers the 
amount of electricity which passes in. In the operating 
room, 63 of the 16-candle Edison ‘incandescent. lights 
are placed. These are, at present, attached to the gas 
fixtures. Over each electric lamp is a porcelain shade 
to throw down the light on the operator’s work. At each 
branch wire leading to the lamp is one of the “safety 
catch protectors,” consisting of a has wire of such gauge as 
to carry the normal amount of current for each lamp, but to 
fuse with any excess, The evil effects of an accidental 
cross in the wires are thus prevented. 

The whole of this work has been carried out by the com- 
pany’s staff in about ten days. . 

On Monday night the lamps were lighted for the first 
time in the presence of the officials of the Post-office. On 
turning off the gas and switching on the current, the room 
was silently illuminated with a uniform light, steady, soft, 
and considerably exceeding in brilliancy the gas which it 
replaced. The contrast between the calm, cool illumination 
of that pare of the gallery lighted by the incandescent 
light and that portion which still suffered under gas illumi- 
nation was very marked. 

No one who witnessed the experiment of last Monday 
night could fail to be struck with the absurdity of the 
remark still occasionally heard that electric lighting is still 
in an “ experimental stage.” In this case we have more 
than sixty lights, giving a uniformly steady light, absolutely 
under control by switches on each lamp and on each circuit 
supplied on a meter from a station nearly one-third of a 
mile away. A few lights are also to be placed in another 
room in the building. Nothing could better have demon- 
strated than this installation the exact adaptability of the 
Edison incandescent light for night work requiring good 
illumination. 


A SINE-RHEONOME.—By E. v. Fleischl.—A wooden ball 
of 4°5 centimetres diameter, covered with coils of thick wire, 
revolves within a hollow wooden ball of 6 centimetres in 
diameter, composed of two halves, and covered with many 
coils of fine wire (2 kilometres in length). By means of 
suitable connections a current is passed through the coil of 
the internal ball. In the coils of the outer ball, which are 
parallel to those of the inner, a current is induced by 
the rotation of the inner on an axle parallel to the plane 
of the coils. . The induced electromotive force varies 


| as the sine of an equally increasing arc.—Wiedemann’s 
| Beiblättr. 


APPLICATIONS OF ELECTRICITY TO 
THE TRANSMISSION OF FORCE IN 
THE FRENCH MINES. 


THE transmission of force to a distance by means of elec- 
tricity has been confined almost entirel x fo the present 
to the domain of pure speculation or of laboratory experi- 
ments. While noting these researches, made by professional 
electricians, it is not uninteresting to describe the experi- 
ments of a more practical nature made by the engineers in 
certain French mines. We shall find in them very careful 
observations and information all the more usefal because it 
is not based on fixed ideas or interested considerations, 
having for their object to show the superiority of a certain 
system over all others. 

The most important application to which we wish to call 
the attention of our readers is that made at the mines of La 
Perronière by MM. Charousset and Bague, The results 
obtained were communicated by the experimentalists to the 
Société de l'Industrie Minérale at the last Congress held at 
Alais in December, 1881 ; the report of MM. Charousset 
and Bague was published in full in the bulletin of the 
society. We shall select from it the essential parts, leavi 
out certain definitions too elementary for our readers, an 
certain other parts which relate more to the working of. 
mines than to electricity. 

The transmission of force at the mines of La Perroniére 
has for its object to dispense with the extraction by means 
of horses which, with the. mode of working necessitated by 
the conditions of the mine, would have been too hard work. 
These conditions necessitated the placing of an inclined de- 
scent on the line of the greatest slope of the grant, and a. 
windlass placed at the head of the descent. à 

The distance between the motor and the windlass, which. 
is itself placed 555 metres below the soil, is 1,200 metres, 
made up as follows : — | 


Metres. 

From the motor to the head of the oaken shaft A 25 
The length of the shaft .. 
A ery almost straight 880 
A false shaft sé 30 
A rounded se. . 200 
Total length 1,200 


This Jong distance rendered the employment of steam 
impossible ; the necessity of laying down and maintaining: 
1,200 metres of tubes of compressed air, through winding: 
galleries and shafts, also excluded that agent ; therefore 
recourse was had to electricity. 

The complete installation comprises a horizontal steam. 
engine, placed near the drawing-shaft, and working two 
Gramme machines (generators), which send the current to 
two similar machines (motors), which work a windlass: . 
placed at the head of the descent. This descent, which 
serves to draw up the coal-tubs, is really 110 metres long, 
following the slope, and has an inclination of 40 centimetres 
per metre. 

Generating Machines.—The motor which works the 
generating machines has a single cylinder and variable ex- 
pansion, on the Meyer system, and is furnished with a Buss 
governor. It makes 65 revolutions per minute. The fly- 
wheel of the engine works an intermediate shaft, making 
195 revolutions, which in its turn actuates a second inter- 
mediate shaft, performing 325 revolutions. This second 
shaft bears pulleys, which act directly upon the Gramme 
machine by friction; and for this purpose the extremities 
of the axles of the machines are furnished with rollers of 
compressed paper, and turning at 1,300 revolutions. 

The type of Gramme machine employed in the mines of 
La Perroniére is that called octagonal, with four poles and 
four collecting brushes ; the corresponding poles are placed 
opposite to each other, and the ring changes in polarity four 
times in each revolution. 

Receiving machines and windlass.—The receiving machines 
disposed inside the mine, bear, like those outside, two fric- 
tion rollers of compressed paper. They are placed sym- 
metrically in relation to the transmitters, and oscillate 
round a horizontal axle which serves them as a support. 
This frictional motion is utilised for the starting and 
the stopping of the windlass. The oscillation of the 
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Gramme machines in one direction brings the friction 
rollers into contact with the pulleys which. are connected 
with the windlass by means of straps, and effect the starting. 
The oscillation in the contrary direction draws back the 
friction rollers and stops the windlass. | 

' The slackening of speed at the commencement is effected 
by allowing the rollers to rub against the pulleys. In order 
that these operations may be performed regularly, indepen- 
dently of the degree of skill of the workman, the regulation 
of the oscillation of the machines is effected by means of a 
system of jointed levers and a screw worked by a fly-wheel. 

he degree of contact which must not be exceeded is 
determined by a second screw which arrests the movement 
of the former one. These very clever arrangements allow of 
the slackening of speed at the starting and arrival of 
the coal tubs at the head of the descent. 

The Gramme machines always turn in the same direction 
owing to the arrangement of the brushes; changes of direction 
are effected by a cog and two conical wooden pinions, gear- 
ing with the same bronze wheel; this change is always 
made when the machines are at rest and out of gear. 
The motors turn at a speed varying from 6-10ths to 9-10ths 
of the speed of the generators, according to whether they 
are geared or turning freely. | 

The windlass comprises a cylinder 1°50 metres in 
diameter, on which are coiled two cables, 15 millimetres in 
diameter. A brake acts upon this cylinder so as to stop it 
when the Gramme machines are out of gear. The mechanic 
being above the machines can see the attaching of the coal- 
tubs, and also their descent; and besides, a screw with 
index indicates to him at any moment their exact position. 

Near the workman at the windlass are two commutators, 
which are never to be used for the normal working; this 
workman communicates with the one outside when he 
wishes to stop the machine, or send an order to him by 
means of a telephonic apparatus, known as M. Locht- 
Labye’s panteléphone, an apparatus of great simplicity, and 
one which, when properly regulated, is not likely to get out 
of order. | 

Conductors.—The generating machines are connected with 
the motors by four insulated conductors ; they form two 
completely independent transmissions, each generator having 
a connecting wire and a return wire for feeding the corres- 
ponding motor. 

The insulation of the conductors was in principle the 
cause of certain difficulties now overcome ; they had to be 
changed three times. They consist now of a strand of sixteen 
copper wires of 11-10 millimetres covered, ‘rst, with two layers 
of paraffined cotton ; secondly, with a layer of gutta-percha 
5 millimetres thick ; thirdly, with two layers of cloth coated 
over with Chatterton’s composition ; and, fourthly, with a 
stout covering of tarred cotton. 

The cable thus supplie 1 by the manufacturer was covered 

ain at the mine with a very adhesive and at the same time 
_ highly insulating material composed thus :— 


Norwegian tar  .. ee .. 57 parts. 
Suet .. 5 


This coating is laid on in order to preserve the layer of 
cotton from damp and hot gases. The cable costs 3 francs 
per metre. 

_ {n the shafts and galleries these cables are laid at a distance 

of at least 20 centimetres from each other. In the galleries 
they are supported on grooved planks extending from one 
beam to another of the gallery. If it is necessary to examine 
or repair them, it is sufficient to remove a few of the planks. 
The cables then being insufficiently supported fall to the 
floor of the gallery. 

The most highly insulated cables are only placed in the 
damp , about 450 metres, the remaining 750 consisting 
of a cheaper kind of cable, at only 1°25 francs the metre. 
The insulation of these cables consists of a layer of paraffined 
cotton, covered with two envelopes of cloth coated with 
Chatterton’s composition, the whole being protected by a 
layer of cloth coated with india-rubber. 

Passage of the current—We have seen that in the 
octagonal machine the collector has four brushes instead of 
two, as in the ordinary machines. These collectors can be 
grouped into two distinct pairs, and the current considered 
as being furnished by two distinct rings. These two rings 
are grouped i guantity; the current supplied by each passes 


through half the inductors, and the extremities of the wire 
are attached to the terminals of the generating machines, 
like two distinct machines grouped in quantity. The corre- 
sponding motor is mounted in the same manner ; the whole 
of the electrical circuit is therefore identical with that of two 
similar dynamo-electric machines also joined up in quantity. 

The four Gramme machines also form two distinct groups, 
each having a generator and a motor. Thus each group 
can be made to work separately, or the two groups together, 
according to the work to be performed. 

Practical results. —MM. Charousset and Bague have made 
several very interesting experiments relative to the amount 
of work effected, the speed of the machines, the losses, &c. 
These experiments have brought forward some curious, 
almost unknown facts, at which we will take a rapid glance. 
In the first place they observed what has been thought for 
a long time, that when the speed of the motor increases 
the intensity diminishes, and that the intensity increases 
when the work effected increases. Unfortunately up to the 
present the experimentalists have only had simple galvano- 
scopes at their disposal, in which the function which con- 
nects the intensity with the angle of deviation is unknown. 
It was therefore impossible for them to determine the 
electrical conditions of the working of the transmission. 
Nevertheless, it is interesting to note the mechanical results. 
The experimentalists studied first the influence of the charge 
on the speed of the motors by imparting to the generators 
a constant speed of 1,280 revolutions, the conductors being 
in good condition as to insulation. Five series of experi- 
ments gave on an average the following results: — 


Generators. Motors. » Charge. 
Windlass turning alone. 
1,280 1,600 


Sometimes a phenomenon was produced, somewhat curious 
at first sight, but easily explained. The motors, which are 
identical with the generators as to length and thickness of 
wires, &c., can, under certain cunditions, acquire a speed 
greater than that of the generators. This fact may be 
attributed to several causes. The first has to do with the 
position of the brushes, adjusted with more or less nicety to 
the relative speeds of the two machines, and to the currents 
supplied by them; the second relates to bad insulation of 
the wires; the third to a contact between the spirals of 
the inductors of the motor, which MM. Charousset and 
Bague term a shortening of the electro-magnets, the effect 
of which is to weaken the magnetic field of the motor, and 
consequently to force it to turn at a greater speed in order 
to develop the same counter-electromotive force. This 
remark is of t importance, for it shows what an error 
can be made by asserting, as certain writers do, that the 
ratio of the speeds of two identical dynamo-electric machines 
coupled, one as generator, the other as motor, gives the 
theoretical result of the transmission. This is only true 
when there is no shortening of the electro-magnets, and 
when the brushes are well set, conditions difficult to realise 


. in practice, especially with high tensions. Without the 


reservations we mention, we might find results greater than 
unity, which is simply absurd. 

We will now give the practical results of the transmission 
according to whether the machines worked one, two, three 
or four coal-tubs on the descent of 110 metres, with an 
inclination of 40 centimetres per metre. We must here 
observe that if the figures relating to the results are not 
very high, it is because the experimentalists have included 
in the work expended all the passive resistances inde- 
pendent of the electrical transmission. In reality, the 
work expended, as given in the table, refers to the work 
indicated on the diagram of the steam engine, and the work 
produced is expressed in kilogrammes of coal drawn up the 
inclined plane. Thus in the charge of the electrical trans- 
mission are included the resistances attributable to the 
steam engine, the intermediate transmissions, the state of 
the road, the work expended on the windlass, the friction of 
the wheels of the coal-tubs on their axles, &c., &c. 

These figures are, therefore, really the practical result 
under certain special conditions, and constitute a minimum 
which will be far exceeded in practice, when we only attri- 
bute to the electrical transmission the losses which legiti- 
mately belong to it. 
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Remarks.—The numbers in columns 1 and 2 are expressed 


in kilogrammetres. In order to reduce them to chevaux 


vapeur, they must be divided by 75. 


FIRE 
= ‘ 
EXPERIMENTS. i Motor. | result. 
© — 
| 
1 Sa 5. 
1. Steam engine working freely | 512 0 
2. Engine with transmission ...| 458 0 
3. Engine with generator, open 
4. Engine with generator and 
motor turning freely ..._ ... 530 0 
5. Steam engine with windlass | | 
alone... dep 610 0 11,280} 975 
6. Steam engine with 1 coal-tub | 1,050 | 128 |1,280 | 880 | 12-2 
7. 1,200 | 223 | 1,280; 830 | 18°6 
8. 98 es 99 1,370 | 317 11,280 | 810 | 23:1 
9. 4 | 2,530] 400 |1,280} 780 | 261 


The above table shows that the engine with transmission 
absorbs 458 kil»grammetres per second. When we subtract 
this number from the total required for the engine when 
drawing four coal-tubs, the expenditure of work is only 
1,072 kilogrammetres per second, and the practical result 
measured by the weight of coal raised is 37 per cent. It 
would be still higher and would amount to about 50 per 
cent. if the work effected were measured, not by the weight 
of coal raised, but. directly on the axle of the motor.: 

Up to the present only one generator and one motor have 
been used ; the steam engine employed is much too powerful 
for the result actually obtained, but soon the two generators 
will be used ; the second motor will be adapted to another 
windlass ¢cting on another descent. 

Remarks on the cables—The cables not covered with 
gutta-percha answer the purpose very well in the galleries 
where the air is dry, but ome deteriorated in damp 
places after a month’s use. The workmen received shocks 
on touching them, or on touching the stones of the sides of 
the shaft in the neighbourhood of the conductors. The 
lead covered cables, the insulation of which was not suffi- 
ciently thick, also gave bad results. The lead melted in 
certain places, and the cloth coated with Chatterton’s com- 


position was burnt at the points where the lead had dis- 


appeared. The copper wires showed globules of melted 
metal. It is probable that derivations to earth were 
established between the two conductors of the machine. 
The cables covered with gutta-percha gave the best results, 
and since they have been employed there has been no hitch. 

Summary.—MM. Charousset and Bague have concluded 
from their observations that electricity employed to transmit 
force to a distance will replace with advantage, as regards 
the results obtained, the cost of installation and especially of 
maintenance, compressed air and mechanical traction, espe- 
cially in the following cases :— | 

I. When the mine is not too much impregnated with 
fire-damp. 
_ II. When the distance between the motor and the receiver 
is great. | 

111. When the galleries destined to receive the medium of 
transmission cables, pipes, or chains, are winding, when only 
one series of galleries and false shafts meeting at right angles 
are at our disposal for transmission. 

The experiments made at a distance of three kilometres 
showed that the result varies very little with the distance. 

We must avoid dampness as far as possible, as we are free 
to take the longest path for the cable, and also vibrations 
which are injurious. When the transmission is effected by 
friction, pulleys turned perfectly true should be used, 
and finally the ratio of the speeds of the generators and 
motors should be maintained at about 0°6, whatever may 
be the effect to be produced. We see that the instailation 
established at the mines of La Perroniére furnishes us with 
very valuable practical information on the installation of 
transmissions of motive force in mines. 

In a future article we shall discuss what has been done at 
Montceau-les-Mines, and at Saint-Claude for applications of 
the same kind. 


CORRESPONDENCE. 


TO CORRESPONDENTS. 


No notice can be taken of anonymous communications. Whatever 
is intended for insertion must be authenticated by the name and 
address of the writer, not necessarily for publication, but as a 
guarantee of good faith. 


‘Corzespondence should arrive not later than Tuesday morning if it is 


desired to appear in the following number. 


THE CITY AND GUILDS OF LONDON INSTITUTE 
TECHNOLOGICAL EXAMINATIONS. 


To the Editors of Tae Ececrrioa Review. 


Srrs,—Your correspondent “Fareham” seems to con- 
sider it an established fact that the “ Cowper Street. 
Student” is d only of an “examinational” know- 
ledge of telegraphy. Such being the case, it may reassure: 
him to know that the aforesaid student is  sorerpsond 
engaged in electrical testing, though not in the Postal ser-- 
vice, and probably does as much testing in one day as his. 
unfortunate friend does in a month. 

I am, Sirs, faithfully yours, 


THE STUDENT. 


THE RIVAL TELEPHONE COMPANIES. : 
To the Editors of Taz EvectricaL REVIEW. 


Sirs,—Your correspondent “ Justice” hasoa little more 
of law than of justice in his composition. He lays down with 
airy authority that, “any transmitter, combining a dia- 
phragm with a tension-regulator, be it Hunnings’, Dolbear’s, 
or Anders’, is clearly an infringement.” This is surely a. 
little premature. How does “Justice ” know that Anders’ 
transmitter is such a combination ? Has he ever seen one? 
Will he describe its parts? If he cannot—and I defy him 
to do so, because I: know he has never seen one—he belies 
his pseudonym. Again, if his verdict were the voice of 
justice Reis’s transmitter of 1861 would be an infringe- 
ment of Edison’s patent, because it undeniably combines a 
diaphragm with a tension-regulator. This would be truly 
“ Justice’s”’ justice, to declare that the invention of 1861 
was an infringement of the patent of 1877. No doubt 
Edison is as angry as any one else that an obscure German 
should have stolen his ideas sixteen years beforehand. Itis 
clearly an in-“ Justice ” to so great an inventor. But stay, 
was, not the great inventor himself started on the quest 
by having a manuscript translation of a paper. on Reis’s 
Telephone put into his hands by the President of the 
Western Union Telegraph Company ? Does not the great 
inventor himself say so in Prescott’s “ Speaking Telephone ?” 


lf so, where is the 
INJUSTICE ? 


THE TELEPHONE. 
To the Editors of THE ELECTRICAL REVIEW. 


Sirs,—Pardon me for expressing my great astonishment 
that you should (no doubt unwittingly) have even suggested 
in your remarks on “The Telephone Industry ” to the too 
timorous, that the United Telephone Company think 
Edison’s single claim covers any semi-conductor placed in 
between any two points of a telephonic circuit, especially 
when you have before you the full reports of the évidence and 
judgments in two suits me 2 by the United Telephone 
Company for infringements of Edison’s and Bell’s patents. 
The last surviving claim out of thirty in Edison’s notorious 
much-disclaiming patent is in these words : | 

“Tn an instrument for transmitting electric impulses by 
sound the combination with a diaphragm or tympan of 
electric tension-regulators, substantially as hereinbefore 
described for varying the resistance in a closed circuit, sub- 
stantially as set forth.” 

In the Edinburgh case Lord M‘Laren used these words:— 

“ Edison’s patent is not for a specific instrument, but for 
a combination ;” and further on he said, “I suppose if 
Theiler dispensed with a diaphragm, he would be without 


| 
| 
| 


THE TELEGRAPHIC JOURNAL AND 


the patent, becanse the tension of the diaphragm is the 
material point ;”’ to this the Lord Advocate, counsel for the 
United Telephone Company, replied, ‘ Yes,’ ” 

Lord M‘Laren further said, “ Now, as Edison’s patent is 
for a tension-regulator in combination with a diaphragm or 
tympanum, it follows that the interdict would not apply to 
the use of the respondent’s carbon regulator without a 

- tympanum,” and being satisfied that the respondent’s in- 
strument involves the combination of a tension-regulator 
with a tympanum, the complainers (the United Telephone 
Company) are entitled to protection by interdict under 
Edison's patent.” 

In the case decided by Mr. Justice Fry, in May last, the 
learned Justice said: “The true meaning of the second 
claim in Edison’s patent is the union of a tympan or dia- 
phragm capable of vibrating under the sound-waves with 
an electric tension-regulator ;” and further, “I have con- 
cluded that Edison described the essential requisite of his 
invention to be the combination of a vibrating diaphra 
and a tension-regulator,” and I have come to the conclusion 
that the Hunnings transmitter is the combination of a 
diaphragm vibrating with the voice with a tension-regu- 
lator, and therefore is an infringement of Edison’s.” . 

To these two decisions I will add that of Lord Cairns 
(L.R. 1, app. ca. 574) (L.R. 3, app. ca. 34): “If it is 
clear that the claim is for a combination, and nothing but 
a combination, there is no infringement unless the whole 
combination is used, and it is in that way immaterial whether 
a or which of the parts are used.” Those who may 
believe that two added to two does not make four may also 
believe that Edison’s claim is not limited to “a combina- 
tion,” and that it covers any semi-conductor placed in a 
telephonic circuit. 

I may here add that the judgment of Lord Cairns applies 
in all its force to Bell’s claims of “ the combination of an 

-electro-magnet or of a permanent magnet with a plate of 
iron or steel or other material capable of inductive action.” 
It may not be amiss just now to give publicity to the 
following law: “Should a person injure the business of 
another by pretending that that other’s manufacture is an 
infringement of a valid patent when such is not the case, 
.the aggrieved’ party can obtain costs and damages, and 
obtain a perpetual injunction restraining him from further 
intimidation on pain of fine and imprisonment.” 

I beg however to dissent from your opinion, that this is 
“an unsatisfactory state of affairs,” in regard to the unique 
claim of Edison’s patent ; on the contrary, the present state 
Of affairs under the decisions above referred to is perfectly 
satisfactory, and the use of carbon in tension-regulators 
without a diaphragm is open to all the people of the United 
Kingdom, as is also the case in a telephone of a magnet in 
combination with a diaphragm, disc or plate of any material 
not capable of inductive action. 

_ In my transmitters I use various forms of carbon tension- 
regulators without a diaphragm or tympan, or a colourable 
imitation thereof, and in my telephones I use various forms of 
permanent magnets and of electro-magnets without a plate, or 
disc, or diaphragm of any material capable of inductive action 
or any colourable imitation thereof, and I challenge any 
person to gainsay the rights I claim to use those devices, 
and at the same time I caution all persons against pretending 
that my inventions, viz., patent 4905, November 9, 1881, 
and 2259, May 13, 1882 (under which I have manufactured 
and have sold instruments), are infringements of any valid 
patent. 

If the owner of any valid patent believes that my instru- 
ments are infringements of his patents, let him take legal 
notice forthwith of my avowal or beware of what the law 
‘terms “ laches.” 

3 Yours truly, 
W. C. BARNEY. 

53, Bernard Street, August 20th, 1882. 


[Mr. Barney throws out a bold challenge here to the 
United Telephone Company to contest their exclusive right 
to carbon tension-regulators. Our correspondent, however, 
has apparently overlooked the fact that in our article we 
expressed ourselves as having different views on the matter 
in question to those promulgated by the United Telephone 
Company. We rather think that Mr. Barney has errone- 
ously considered “ inductive action ” to be synonymous with 
~“induction.”—Eps. Exec. REv.] 


that Reis’s receiver will receive when the transmitter is good, 


receiver is good. The only difficulty now remaining is the 


To the Editors of Tue ELECTRICAL REVIEW. 


Srrs,—I herewith send to you a continuation of my 
report of patents for telephone receivers for 1880-1881. 

List of British patents for telephone receivers in which a 
disc capable of inductive action is used in combination with 
a magnet :— 


1880. 
No. Date. Inventor. Remarks. 
158 January l4th .. .. Crossly 
752 February 28th .. .. Eaton 
1,738 April 20th .. .. .. Russell 
2,610 June 26th .. .. .. Gower 
3,473 August27th .. .. St. Geo 
3,885 September 25th .. .. A. G. Be 
4,981 November 30th .. .. Randall 
Telephones without a disc capable of inductive action :— 
No. Date. Inventor. Remarks, 
2,419 (?) June 15th,, .. .. Lockwood & Bartlett 
1881. 
Telephones with a disc, capable of inductive action :— 
No. Date. Inventor. Remarks. 


93 January 8th .. .. Herz 
286 January 22nd .. .. Konigslieb 
542 February 8th .. .. Sax 


1,885 May 2n Main 
5,385 December 9th Foster 
5,430 December 12th Rose 


5,431 December 12th .. .. Rose 


Telephones without a disc capable of inductive action :— 


No. Date. Inventor. Remarks. 
1,395 March 29th.. .. .. Dolbear ,, .. No magnet 
4,905 November 9th ,, ,, Barney 
5,028 November 16th ,, .. Theiler 


1882. 
2,259 May 13th .. .. .. Barney 


All the patents for transmitters from December 9th, 1876, 
to January 13th, 1882, have the combination of a diaphragm, 
with a tension-regulator, except No. 4,905, November Yth, 
1881, Barney ; and this consists of a number of carbon 
pencils, the ends of which rest loosely in carbon blocks, 
which form two sides of a frame, the other two sides being 
of any non-conducting material, without any back or front. 

Yours truly, 
COMMON SENSE. 


To the Editors of THe ELECTRICAL REVIEW. 


Sirs,—I am delighted that Count du Moncel is beginning 
to see daylight dawn upon Reis’s telephone. He admits 


he admits too that Reis’s transmitter will transmit when the 


difficulty of admitting that a receiver, which will receive, and 
a transmitter which will transmit, will work together as 
receiver and transmitter. It is simply a question of fact, 
Reis and his contemporaries did succeed in transmitting intel- 
ligible speech ; though they tell us honestly that the vowels 
were often bad. I have had no great difficulty in succeeding 
myself, and with reasonable precautions, such as keeping the 
RE dry, not shouting too loud, &c., the experiment is 
simple. | 

Count du Moncel thinks it “very extraordinary ” that 
such an important discovery did not obtain more publicity. 
That the lack of greater publicity is “ very extraordinary ” 
maybe true, but that does not disprove the facts. It only 
proves that either the fact was so very extraordinary that 
men did not believe it,. . . . . or else that they did not 
read German. 

But I must be permitted emphatically to differ from Count 
du Moncel when he charges me with having “ not kept to the \ 
subject,” when I made some remarks on the question of the 
use of semi-conductors. I quite agree that the question 
of semi-conductivity has nothing to do with the question. 


. But it was Count du Moncel himself who introduced that 


very irrelevant point into his preceding letter. 
As Count du Moncel continues to reiterate that a loose | 

contact between two good metallic conductors will not pro- \ 

duce telephonic effects as well as a loose contact between | 

two imperfect conductors, permit me to reiterate, on my 4 

part, what Count de Moncel has neither disproved nor 

denied, and which he must both deny and disprove experi- — 
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mentally before his arguments can have any weight, viz., 
that if you take an ordinary Blake transmitter, and in place 
of the bad-conducting button of carbon, put in a bright 
polished button of the very best conducting metal, silver, 
the transmitter will transmit speech just as well as before. 

I particularly invite Count du Moncel to do me the 
favour first to deny, secondly to disprove this result. 


Yours faithfully, 
SILVANUS P. THOMPSON. 


ELECTRIC LIGHTING TENDERS. 
To the Editors of THE ELECTRICAL REVIEW. 


Dear Sirs,—In the report of the statutory meeting of 
the Metropolitan Brush Electric Light and Power Company, 
Limited, published in your issue of 19th instant, the 
following question was asked by a Mr. Price: “The 
Camberwell Streets Committee asked for tenders to light with 
electricity the streets in their district ; only one tender was 
sent in. Wasit theirs? And if not, why did they not 
tender ?” To this question Mr. Hammond replied: “The 
one tender sent in to the Camberwell vestry was that sent 
by this company, the Brush.”” And he further stated, “ he Mr. 

ammond would be the last man to dodge the question 
asked,” &c., &c., &c. Will you allow me most emphatically to 
contradict the above? The only tender sent in was sent 
for the Pilsen-Joel and General Electric Light Company, 
Limited. The statement was made to me when, as 
the representative of the company, I handed in the 
Pilsen Company’s tender ; and further, the Pilsen-Joel and 
General Electric Light Company’s tender was the only one 
sent in for another metropolitan district, viz., West Ham. 
Andthere are many other cases in which the Pilsen Com- 
pany is the only company in the field. 


Yours respectfully, 
JAMES BEATTIE. 


Representing the Pilsen-Joel and General Electric Light 
Company, Limited. 


THE BRITISH ASSOCIATION. 


BY OUR SPECIAL REPORTER. 


SOUTHAMPTON, Wednesday Evening. 


‘THIS morning the 52nd annual meeting of the great scientific 


congress of the year was opened here amid much enthusiasm. 
Thirty-six years have elapsed since Southampton was thus 
honoured, the last occasion being in 1846, when Sir Roderick 
Murchison presided. Both Southampton and science have 
advanced, in the generation that has elapsed since that date, 
by “leaps and bounds,” and the very elaborate arrangements 
for the conduct of the 1882 meeting of the Association may 
be regarded as the tribute of modern commerce to the 
scientific knowledge which has so much contributed to its 
advance. The reception room at the Victoria Hall, which 
forms the centre of the operations of the Association, has 
been specially provided with telegraphic, telephonic, and 
post-office conveniences, such as had not entered into the 
minds of the scientists of 1846 even to conceive, and the 
whole town is en fête with streamers and bunting, while the 
arrangements and invitations for visits of pleasure are excep- 
tionally complete and numerous. The congress opens its 
annual “palaver” under the most favourable auspices, and 
the 1,070 members and associates who have up to the 
moment of writing announced their presence may look 
forward to a pleasant as well as an interesting and instructive 
séance. To-day was mostly devoted to preliminaries. The 
Council of the Association met at 10 a.m. in the Victoria 
Rooms, the General Committee followed at 1 p.m. to 
consider and adopt the council’s report, a meeting of 
Sectional Committees took place at two o'clock, and the 
skating rink was crowded to the door in the evening to hear 
the formal beginning of Association work in the shape of the 
inaugural address by Dr. Siemens, the president for the year. 
The council, in its report, after noting the correspondin 


by the untimely death of Prof. F. M. Balfour, F.R.S., 
the late general secretary. They request authority for 
taking steps to ascertain the feeling of foreign scientific 
associations as to the advisability of holding an international 
scientific congress, and announced that they have made a 
contribution of £100 towards the expenses of an expedition 
for the exploration of the snowy mountain e of 
Eastern Equatorial Africa. They further recommend the 


re-election of certain members who retire by rotation. The 


report was generally approved of by the general committee 
after a somewhat languid discussion on some minor details. 
In the evening the ser pene yy streets began to fill with 
an unwonted bustle, and amidst a downpour of rain a con- 
verging crowd of scientists and local notables, with a large 
roportion of ladies, surged towards the skating rink, where 
Dr. Siemens was to take the sceptre from the hand of Sir 
John Lubbock. The rink was gaily decorated, and in front 
of the platform a large silk banner waved, on which was 
embroidered the armorial bearings of the president elect, 
with his motto, “Aus Eigener Kraft,” prominently dis- 
played. In resigning his chair Sir John made felicitous 
a | graceful reference to Dr. Siemens being of foreign birth, 
and distinctly scored one when he remarked that he was 
himself the best illustration of the energy upon which he 
believed he was to speak that evening. Dr. Siemens was 
received with enthusiastic cheers on rising to read his 
address, and his slow and deliberate utterance was intent! 
listened to during the hour and three quarters that it lasted. 
At the close of the address a vote of thanks was passed by 
acclamation on the motion of W. H. Davis, Esq., Mayor 
of Southampton, seconded by Dr. Spottiswoode, president 
of the Royal Society. The platform list included the fol- 
lowing names amongst many others : Sir John Lubbock ; 
Sir Richard Temple; Sir Frederic Bramwell; Sir William 
Thomson ; Prof. Abel ; Prof. A. W. Williamson, Ph.D.,F.R.S.; 
Prof. De Chaumont, M.D., F.R.8.; Mr. Hawksley, C.E.; 
Mr. John Fowler, 0.E.;° Capt. Douglas Galton; M. Du 
Bois-Raymond ; Dr. Werner Siemens; Dr. Spottiswoode 
(President of the Royal Society); M. P. de Tchihatchef, of 
Florence ; Mr. W. i. Barlow, C.E., F.R.S.; Prof. W. F. 
Barrett, F.R.S.E.; Mr. R. Etheridge, F.R.S.; and Sir 
Joseph Hooker, F.R.S. | 

The programme during the session is in outline as 
follows :— 


Tuurspay.—The Sections meet at lla.m. In the afternoon the 
Mayor and Mayoress give a reception at the Municipal Offices. At 
8 eq the Local Committee give a soirée at the Hartley Institution, 
bt ich will be lighted by the electric light, supplied by the Edison 

mpany. 

Fripay.—Sections at lla.m. At 3 p.m. the Committee of Re. 
commendations will meet at the Reception Room. In the afternoon 
the Mayor and Mayoress give a reception at the mure cu Offices ; 
and in the evening, at 8.30, Sir William Thomson, Professor of 
Natural Philosophy at the University of Glasgow, will deliver a 
discourse on ‘‘ The Tides ”” at the Skating Rink. 

Saturpay.—The Sections meet at 11 a.m. The afternoon will be 
devoted to ge eg to Alum Bay and the Needles ; (2) the New 
Forest; (3) Netley Abbey and Netley Hospital, where Surgeon- 
General Holloway, C.B., and the officers of the Army Medical De- 
partment will give a Fed on about 300 at the officers’ mess ; 
(4) Romsey Abbey and Broadlands Park, where the members will be 
received by Lord and Lady Mount Temple at tea; and (5) Win- 
chester and St. Cross. At 7 p.m. a popular scientific lecture to the 
operative classes on ‘* Unwritten History, and how to read it,’’ is to 
be given at the Skating Rink by Mr. John Evans, D.C.L., F.R.S. 
The arrangements for this lecture have been carried out by a local 
working men’s committee. 

Sunpay.—At 10.45 the Bishop of Truro will preach at St. Mary’s 
Church (Broad), the members and associates, with the Mayor and 
Corporation, attending. The same morning, at 11, the "à C. 
Pritchard, Savillian Professor of Astronomy at Oxford University, 
will preach at All Saints’ Church (Evangelical). 

Monpay.—Sections at ll a.m. At 3 p.m. the officers for 1883 will 
be elected and the place of meeting in 1884 fixed. In the afternoon 
Canon Basil and Mrs. Wilberforce give a garden party in the Deanery 
ge At 6.30 for 7 o’clock a special Provincial Grand Lodge of 

ants and Isle of Wight Freemasons will be held at the Masonic 
Hall in Albion Place, opposite All Saints’ Church, in order to 
welcome Freemasons visiting Southampton. At 8.30 p.m. in the 
Skating Rink, Mr. H. N. Mosely, M.A., F.R,S., Linacre Professor 
of Human and Comparative Anatomy at Oxford University, will 
deliver a discourse on ‘‘ Pelagic Life.’’ 

TvuEspay.—Sections at 11 a.m. At 3p.m. meeting of Committee 
of Recommendations; at 8 p.m. a soirée at the Hartley Institution, 
at the invitation of the Mayor and some members of the Corporation. 

WEDNESDAY.—At 10 a.m. meeting of Committee of Recommenda- 
tions; at 1 p.m. the General Committee will meet at the Skating 
Rink to receive the report of this Committee of Recommendations ; 
and at half-past 2 in the afternoon the concluding meeting of the 


bis | members elected during the year, refers to the loss sustaine Association takes place. 
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- Taurspay will be devoted to excursions — (1) to Salisbury and 
Storehenge, or Wilton ; (2) Ryde, Brading (for the Roman Villa), or 
Waitecliff ; and (3) two marine excursions, including Portsmouth. 

The Queen has assented to an application for the members of the 
Aswciation to visit Osborne after Le departure for Scotland, which 
will probably be about Friday next; and the Union Steamship 
Company will issue invitations for a whole day marine excursion on 
their steamer Pretoria. 


By telegram we learn that on Thursday the business of 
the Association commenced : in earnest, and the section of 
Biology in particular has not proceeded further than the 
presidential address. In two of the departments a respect- 
able amount of work, as represented by the papers read, has 
been got over up to the hour at which sectional meetings 
stood adjourned. The number of tickets issued at 3 p.m. 
was 1,150, which it is understood contrasts somewhat un- 
favourably with the issues of recent years, but the attend- 
ance of the various departments has been fully up to the 
usual average. 

The numerical honours of the day may be said to have 
fallen to the mechanical science section in which Mr. John 
Fowler delivered his presidential address to a crowded house. 

Mr. Fowler reviewed the progress of engineering science in 
a graphic and humorous fashion, the audience being par- 
ticularly tickled by the contrast which he drew between the 
performance of the engines at the opening of the Liverpool 
and Manchester railway in 1830, when thirty-three miles 
were got over in five hours with the aid supplied by passen- 
gers walking up all the inclines; and the mile a minute 
speed to which the present generation is so accustomed. 

Dr. Siemens, in proposing the vote of thanks, rather 
complained that the President had omitted to discuss the 
progress of applied electricity, but the address may be looked 
ut as one of the most comprehensive of the day. | 

Mr. Baker followed with a most exhaustive account of the 
Forth Bridge, which manifestly interested his auditors to 
no common degree. | 

Lord Rayleigh led off the Mathematical Section by a sug- 
gestive little address respecting the qualifications required 
for, and the dangers to be avoided in, scientific research. 
The large portion of the audience who remained to hear Mr. 
Darwin’s paper on Gravitation Disturbance were well re- 
warded both by the paper itself and by Sir William Thom- 
son’s interesting criticism. The succeeding subjects 
covered a wide field, from the recent Eclipse and 
Spectrum Analysis to the Velocity of Light and 
‘Some Matters concerning the Sun.” The Chemical 
Section, after Prof. Liveing’s address, was poorly attended, 
and the same may be said of the Geological and Economic 
departments, though the names of Leone Levi, Mr. Abel, 
and Mr. Etheridge guaranteed the quality of the fare 
presented. ‘To-morrow may be regarded as the steadicst 
working day that the Association will have at its disposal. 
Saturday’s and next week’s holidays must distract the 
attention of even savants. This afternoon has brought us 
a large accession of names of note, including Dr. Glad- 
stone, Profs. Adams, ong Milne, Stewart, and Schuster, 
Sir Henry Bessemer, Mr. Glaisher, and others. An element 
of discomfort is the threatening weather, but it is hoped 


that the success of the gathering will not be thereby 
seriously disturbed. 


NOTES. 


ERRATUM.—Page 131, column 1. 


\ Maxim light—read 
“Edinburgh ” for “ Glasgow.” 


DANGER FROM ELECTRIC LIGHTING.—We are informed 
upon good authority that the two deaths occurring recently 
in the Tuileries were occasioned by the current from an 
alternating current Siemens’ dynamo-electric machine. 

Le Ménstrel states that the electric light nearly caused 
a conflagration at the Paris Opera last week during a per- 
formance. The current being too strong, the wires became 
red hot, and their gutta-percha covering being quickly 
destroyed, the adjacent inflammable material began to 


smoulder, and the services of the firemen had to be called 
requisition. 


| 


Evecrric Light INSTALLATIONS.—We are glad to ob- 
serve that signs of improvement are visible in the erection 
of electric light apparatus. Mr. Dickson, in addressing 
those present at the first general meeting of the Brush 
Electric Light and Power Company of Scotland, said, in 
reference to the lighting of Waverley Station, “ The North 
British Company are quite aware of whom they are dealing 
with. They only had 16 arc lights last year, and they have 
now given us an order for double that number. We are 
carrying out that order with an efficient staff and proper 
instruments, so that the sort of ogee way in which it 


was done before will not recur in the management of your 
board of directors.” 


SECONDARY BATTERIES OR ACOUMULATORS.—The New 
Haven Evening Register of America in speaking of the 
“ Sutton” secondary battery says: “ This form of battery 
was improved upon by Charles E. Buell of this city, who 
employed common lead shot, coated with mercury, and 
placed in a porous cup. He put this cup in a glass cell 
and surrounded it with a coil of copper-wire cloth, which 
served as the positive electrode. The employment of shot 
and wire cloth furnished the greatest surface in a given 
weight and constitutes a form most easily made. Mr. Buell 
verifies the published statement of Mr. Sutton that a cell 
four inches high and four inches in diameter will keep & 
No. 28 iron wire at red heat for two hours ; that it is more 
constant, and does not polarise during discharge, as does 
the Faure battery. It weighs very much less, occupies less 
space, and costs less than the Faure battery of like force, 
and is untrammelled by patent rights.” _ 


Tue ELECTRIC Ligat IN HOLBORN.—Information has 
been sent to us that the Pilsen-Joel, and General Electric 
Light Company has secured the following orders :—At the 
Inns of Court Clothing Company and the Bon Marché 
Clothing Company, respectively, four Pilsen arc lamps, 
giving a stated luminosity of 2,000 candles each. ‘These 
will be worked from the station in Whetstone Park to 
which we have already referred. 


THE PILSEN-JOEL AND GENERAL ELECTRIC LIGHT 
Company.—We believe that the statutory meeting of this 
company will shortly be held, and it will be interesting to 
the shareholders to know what progress has been made 
since its formation. We were under the impression that 
the system of pu = and machines worked by this company 
would give it a leading position in the electric lighting 
world, and we still hold the same opinion, but for reasons 
we cannot fathom the operations of the Pilsen-Joel Com- 
pany do not appear to be so energetic as promised in the 
beginning. This, however, it is to be hoped will soon be 
remedied, if the directors have any wish to meet the demands 
likely to be put upon their resources during the forthcoming 
winter. It is evident that the working arrangements of 
this company are not yet all that could be desired ; in fact, 
it is hut too apparent that there is considerable room for 
improvement. We would strongly urge upon the directors, 
in their own interests and in those of their shareholders, to 
give the subject their earnest and prompt attention. With 
their good system and business management the Pilsen- 
Joel Company should be second to none. Commercial 


ability solely has made one prominent company the enormous 
success it is. 


New METHOD oF INSULATING ELECTRIC Wires.—M. H. 
Geoffroy has just presented to the Academy of Sciences a 
process of insulating conducting wires, with the object of 
preventing all chances of fire, even when the wires are in 
contact with combustible materials. This process consists 
in covering the conducting wires with a coil of asbestos fibres 
and then placing them in a leaden tube as is generally done ; 
the wire can be entirely volatilised without the spark com- 
municating with the outer coverings, the lead not showing 
any signs of fusion. With a powerful current the volatili- 
sation of the wire lasts the tenth part of a second ; the 
copper being once burned the current is naturally inter- 
rupted. Besides, the electrical insulation is satisfactory. 
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TRANSMISSION OF ELECTRICITY FOR LIGHTING PURPOSES, 
—At the meeting of the Metropolitan (Brush) Electric Light 
Company, a full report of which appeared in the ELEcTRICAL 
Review of last week, Mr. Hammond said, in the course of 
his remarks, that the Charing Cross Railway Station was 
lighted from the Brush Company’s station at Lambeth, a 
thing which was only possible with the Brush system. Mr. 
Hammond had evidently overlooked the lighting of Victoria 
(underground) Station by the Jablochkoff Company from 
their station on the ‘Thames Embankment. He should also 
be aware that it is quite possible for-the British Electric 
Light Company, Messrs. Siemens Brothers, the Pilsen- 
Joel, &c., Company, and others to extend their systems to 
long distances from a central station if they choose to con- 
struct their machines so as to give a dangerously high electro- 
motive force. At the same meeting Mr. Wm. Ladd spoke 
in much the same strain as Mr. Hammond, and if his remarks 
could be looked upon as true, then the Brush machine is 
superior in every way to others. 


Tue Exectric LiGaTING Brtu.—The Board of Trade 
notify that the rules with respect to applications for licenses 
under the Electric Lighting Act of 1882 may be obtained 
from P.S. King, King Street, Westminster ; Knight and 
Co., 90, Fleet Street, E.C.; Shaw and Sons, Fetter Lane, 
E.C. ; Hadden, Best and Co., 227, Strand, W.C. ; A. and C. 
Black, Edinburgh ; and A. Thom and Co., Dublin. 


THE LIGHTING OF THE MANCHESTER Royal EXCHANGE 
BY THE British ELECTRIC Company, LIMITE». 
(Extract from the Manchester Courier, Tuesday, August 22nd, 
1882).—“ It will be remembered that a short time ago the 
directors of the Manchester ra +4 Exchange decided to test 
the mage | of the electric light in the illumination of the 
building, and last evening an experiment was made in the 
lighting by electricity of the interior of the structure with 
most satisfactory results. At the same time two lamps were 
brought into operation on each side of the portico in Cross 
Street, the effect being that they completely eclipsed what 
had been up to then considered the brilliant light of the 


recently introduced patent gas lamps in the adjoining part 
of Market Street.” 


SPREAD OF ELECTRIC LIGHTING.—At the last meeting of 
the Fulham District Board of Works the seal of the board 
was affixed to an agreement with the West Middlesex Electric 
Light Company empowering the company to lay wires en- 
closed in pipes under the footways throughout the parishes 
of Fulham and Hammersmith. The distance of the roads 


in the district is 39 miles, and the number of houses 29,000. . 


It is proposed to erect at suitable points central stations upon 
a large scale within the two parishes for the purpose of 
generating the electricity. For street lighting Brockie’s 
arc lamps will, at present, be fixed, and for shops and private 
houses the British incandescent lamp. The light is already 
being extensively sought after by many of the largest trades- 
men in the district, who are desirous of using it. The Brush 
Midland Electric Light Company (Limited) have entered 
tnto a contract for the lighting of the town of Cleethorpe 
for the next three years. The Severn Tunnel Works, Mon- 
mouthshire, are also being lighted on the Brush system, and 
i pear are being made for extensive lighting at Bristol, 

ewport, and Cardiff during the coming winter. At St. 
Martin’s-le-Grand the Edison incandescent system has been 
fitted up in the newsroom. The current is sent from the 
company’s central station on Holborn Viaduct, a distance of 
about half-a-mile. At Southampton the theatre of the 
Hartley Institution is being illuminated by this company’s 

stem during the meetings of the British Association. At 
the forthcoming North East Coast Exhibition at Newcastle, 
the Giilcher, Hammond, and Pilsen-Joel Companies are 
to display their respective systems. In Scotland there is 
also evidence of advance. In a recent issue we said the 
North British Company had decided to extend the electric 
light at their Waverley Station, Edinburgh. We learn that 
the number of lamps is to be increased from sixteen to 
thirty-two and that the cost tu the company shall not exceed 
what they have hitherto pes for gas ; which, it may be 
added, was manufactured by themselves. Each lamp is of 
2,000 candle-power, and its cost is put down at 24d. per 


hour. In addition to this undertaking, the Scottish Brush 
Electric Light and Power Company are making arrange- 
ments for the lighting of Portobello station and goods loadin 
depôt (one of the Essia stations on the North Britis 
system) by electricity at gas rates. A number of other 
stations are han § among them Dundee, Arbroath, and 
Inverness. Private firms throughout the country are making 
and inviting tenders. 

n New York wires have been laid down in the streets by 
the Edison Company and everything is on the eve of com- 
pletion, so that by th: first week in September a very con- 
siderable portion may be wholly lighted up by electricity. 


PATENTS FOR INCANDESCENT ELEcTRIC Lamps.—We have 
received information that the British Electric Light 
Company have recognised the fact of their infringement of 
the Edison patents for electric lighting by poving a sub- 
stantial sum as royalty to the Edison El 
Company, Limited. We are advised that this infringement 
refers only to a feature in the construction of the lamp. 


THE GOVERNMENT AND THE TELEPHONE COMPANIES.— 
We extract from the Times the following letter, in reply to 
one signed “ Electrician,” part of which we published last 
week :— 


Sir, —Your correspondent ‘‘ Electrician ’’ states the case of the Tele - 
phone Companies’ so-called ‘free competition ’’ well, so far as he 
goes. But in your article in the Times of to-day you speak of 
‘‘ enforcing, in the interests of the Crown and the public, only such 
conditions as are n to protect the revenue and to insure to 
the Post Office the means of competing freely on its own account.”’ 

Note the words, ‘‘ only such conditions.” One of the conditions is 
that the companies tg whom licenses are granted shall supply the 
same class of instrument used on their lines for use by the Post Office 
in the same district for which the licence is granted. The price of 
these telephones to be fixed by arbitration. 

The only companies to a certain extent exempt from this obligation 
to supply telephones are the United and the National. 

Another condition is that the telephone companies, before erecting 
any line, shall supply to the engineer of the Post Office a plan showing 
how that line will run; and if the engineer thinks that it will inter- 
fere either with the existing Post Office wires or with pe By 
they intend to lay out in future, the consent is refused, r the 
telephone company has had all the trouble and expense of obtaining 
way-leaves, &c. 

n addition to the royalty of £2 pe subscriber, the Post Office 
charges private companjes a royalty of about £1 a mile per subscriber 
for communication between one centre and another; and before 
granting permission to make the connection makes the telephone 
company gurantee a minimum of eight subscribers. Thus, between 

and Bradford, a distance of sac i — or ten miles, the Tele- 
hone Com is charged £10 per subscriber. 
£ Is this fair ¢ der er 4 ? the Post Office paying no royalties on 
instruments and no tax to Government. 
Faithfully yours, 
: FAIR PLAY. 
London, August 17th. 


Tue Orranto-CorFu CABLE.—On Wednesday, the 16th 
instant, Mr. W. A. Killingbeck, the electrician to Henley’s 
Telegraph Works Company, returned to England after effect- 
ing the repairs of the above cable. He left this country on the 
10th of July, and commenced operations about a week 
afterwards. The fault was found about 1: knots from 
the Otranto end of the cable, and the repairs were com- 
pleted in three days. We understand that the cable, which 
was manufactured by Messrs. Glass and Elliott is, for a sub- 
mersion of over 20 years, in excellent condition. It will 
be remembered that we noticed the departure of the 


s.s. Caroline on this expedition, in our issue of July 8th. 


We hear that the same telegraph ship is now chartered by 
the Eastern Telegraph Company for their cable operations 
in the Mediterranean. 


UNDERGROUND CABLE BETWEEN PARIS AND MARSEILLES. 
—We read that cast iron pipes are now being made to receive 
the underground telegraph cable which in a few months will 

ut Paris in direct communication with Marseilles. One 
Sends and fifty navvies are engaged in this work, which 
is being prosecuted from both ends along the right bank of 
the Rhone, and following the main roads. The work is 
pushed forward with vigour, and it is proposed eventuall 
to connect this cable, which will traverse France from nort 
to south, with the cables of the Mediterranean and Atlantic. 


CENTRAL AND SouTH AMERICAN TELEGRAPHIC ComM- 
PANY.—We note the following in the Panama Star and 
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Herald, dated July 18th : “ A cablegram received in this 
city aiindunces the death at Punta Elena, Ecuador, of Mr. 
MacLachlan, an operator of the Central and South American 
Cable Company, who left for that point per Casma, on 
her last trip south. The deceased gentleman had formerly 
been in the Atlantic cable service, and only arrived here per 


Bolivia, on the 27th of last month. It appears that in, 
riding from the port, Mr. MacLachlan fell from his horse 


and fractured his skull, dying from the effects late on 
the 6th inst. Prior to his departure from Panama, he had 
mentioned the fear he felt at having to ride some distance, 
never having mounted a horse before in his life, and his 
melancholy death affords another proof that sometimes the 
shadow may unwittingly be felt of a coming event. There 
is no operator for the telegraph company at Punta Elena, 
and the office will consequently have to remain in the con- 
tractor’s hands, even should the cables be turned over 
to the company. 


INprA-RUBBER PRODUCTION IN BRAZIL.—A pamphlet, 
lately issued in Rio de Janeiro by Senhor Pimenta Bueno, 
calls attention to the great importance of this product, and 
the influence it has had on the commerce of Para, the value 
of whose imports and exports has risen from 26,332,580 
mils during the years 1849-1854, to, in 1874-1879, 
108,702,684 mils, or fully four times as much during the 
last five years, while the revenue of the city has increased 


during the same period from 4,368,527,650 reis to. 


17,825,895,567 reis, having during the five years pre- 


viously, say, from 1869. to 1874, reached the large sum of 


21,245,591,032 reis. To show the proportionate value of 
india-rubber, as compared with other exports, the return 
for 1879-1880 apportions them as follows :— 


India-rubber ise . 12,242,500 mils 
Castanha nuts... ... 1,473,800 ,, 
Cacao eee wee 1,032,500 “99 


14,748,800 ,, 


On the other hand, the total exports from the two pro- 
vinces of Para and Amazonas during the same period was 
15,497,600 mils, a striking proof of the position held 
by india-rubber. It is further stated, that “the provinces 
of Para and the Amazonas import sugar, coffee, Indian 
corn, beans, and even mandioca flour.” Again, the writer 
of the pamphlet states that india-rubber occupies. the third 
place in the exports of the empire after coffee and sugar, 
and yet how few of our readers are probably aware of this 
fact. Para occupying the extreme northern limits of the 
empire, with its vast river, the Amazon, flowing past. 

he writer shows how, owing to the destructive manner 
in which the india-rubber trees are cut down, this valuable 
branch of industry is threatened with serious diminution, if 
not almost extinction, and urges that means ought to be 
taken to regulate the cultivation and supply of this valuable 
article, a conclusion in which most people must agree who 
feel an interest in Brazil, as well as the great river which 
gives access from Para to the Andes, and whose banks are 
covered with primeval forests, many as yet almost untrodden 
by the foot of man. 

A great increase in the value of the article is exhibited, 
that current being 3,100 reis per kilogramme for fine 

uality, whereas in the year 1825 it was only worth 300 reis 
the kilogramme. It may also be noticed that india-rubber 
contributes 25 per cent of its value to the general and 
municipal taxes of Para. 


Maaneric UNIts.—We are promised shortly an article 
on magnetic units by Professor Silvanus Thompson, includ- 
ing an account of a magnetic measuring instrument which 
he has lately devised. This instrument is, we believe, 

most identical with that described in our columns on 
12th August, by Mr. F. J. Smith. It is, however, only 
air to Professor Thompson to state that he mentioned the 

xistence of his instrament to us before the appearance of 

r. Smith’s description. 


PERSONAL.—Lieut.-Colonel C. E. Webber, R.E., the 
resident of the Society of Telegraph Engineers and of 
lectricians, has been suddenly called to Egypt, having 
een appointed À. Q. M. General on the staff of Sir Garnet 


Wolseley. We believe the Lieut.-Colonel left England on 


the 18th instant. Sir Garret has alréady had the advantage: 


of Lieut.-Colonel Webber’s assistance during the South 
African campaign of 1879. 

We trust that before the meetings of the Society of 
Telegraph Engineers and of Electricians commencé again, 
the Egyptian affüir will be settled and the president once 
more amongst us, completing the term of office which he 


has up to the present so worthily and energetically filled. 


Lieut.-Colonel Webber may rest assured that his career in 


Egypt will be eagerly watched by many outside military 


circles. 


BurGzars Execrriciry.—Mr. .W. H. Akester, 


F.S.A., electrician to the Universal Electric Company, 
Glasgow, has been much annoyed for some months past by 
midnight burglars attempting to break into his residence 


at Balvaird, Rutherglen, near Glasgow. He has therefore. 


been under the necessity of devising a plan of adapting 
electric bells so as to warn him of the approach of burglars, 
and it has proved at once effective and inexpensive. 


on Wednesday night last week, after the family had gone to 


bed, a couple of burglars opened the gate, which immediately 
caused the bell in Mr. Akester’s bed-room to ring. From the 
indicator he knew that they were just entering by the gate. 
Mr. Akester immediately got out’ of bed and dressed in haste, 
by which time the bell rang again, the indicator showing 


that the thieves were at the front bed-room window, on the | 


ground-floor. Thinking that the servant had not retired 
for the night, and knowing that the bell is sometimes 


inadvertently rung when closing the shutters of the window 


he called over the stair to see whether such was the case. 


No response was made and he proceeded to the point- 
indicated. The burglars, who’ by this time had obtained 


access to the bed-room by the window, must have heard his 
voice, for, without taking any booty, they immediately 


cleared the window, took to their heels and decamped. Mr. 


Akester has had no further annoyance from them since. It 
is obvious that the application of” electricity in the direction 
indicated above may be greatly extended. | 


A New THeory.—Those who attended at the City Hall, 
Glasgow, on the afternoon of Sunday last, heard a new 
theory propounded by Dr. Hately Waddell on the relation- 
ship of electrical science to his Satanic Majesty. Choosing 
for his text the words, “And I saw an angel come down 
from heaven having the key of the bottomless pit and a 
great chain in his hand, and he laid hold of the dragon and 
bound him a thousand years and cast him into the bottom- 
less pit,” Dr. Waddell explained that the terms dragon 
and devil were figurative expressions for falsehood, ungodli- 
ness, &c., and proceeded to ask if our successors on this 
mundane sphere were in the future to be continually look- 
ing up to the clouds for the angel spoken of in the text to 
come down and bind the devil for a thousand sc If 
ever angel, Dr. Waddell said, came down from heaven- to 
earth for a work like this it was the angel of electrical 
science. It came direct from heaven. If such an angel 
brought a chain in his hand it was the telegraph wire and 
the submarine cable, coiled up and carried on his arm. If 
ever such an angel had such a key as spoken of in the text, 
it was the submarine telegraph. Although a thousand 
years had not yet been accomplished, they had begun, for 
of all agencies which human ingenuity, human industry, 
and courage ever carried out, or will ever carry out, this 
very agency of electric communication from door to door 
and from one end of the earth to the other, across deserts, 
over mountains, and under rivers, and deep oceans like the 
Atlantic and the Pacific, was the most wonderful. It was 
unquestionably a revelation from heaven. This was the 
sane of communication by which the devil himself was to 
be circumvented, surrounded, bound, and imprisoned, so 
that he dare not at the peril of his existence utter a lie in 
the hearing of mankind. If there was any place deeper 
than the bottom of the Atlantic in this terrestrial globe it 
would soon be found; and the devil, the father of falsehood, 
fraud, and imposition, would be sent headlong into perdi- 
tion. Just in proportion as electricity. circled the -earth 
just in that proportion would the devil b2 defeated ! 

[If any incentive to work were required in the present 
state of electrical knowledge here is the golden opportunity. 
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men have contributed in no small way to their own salva- 
tion without having been conscious of the fact until brought 
home to them by Dr. Waddell, “ which is tidings of comfort 


and joy.”” | 


ELECTRICAL PHENOMENA IN THE ALPs, &c.—Mr. 
A. 8. M. Buttemer, in a letter addressed to the Times, and 
dated Lausanne, July 26, gives the following description of 
some electrical phenomena. observed by him ee | a 
thunderstorm which took place on the Matterhorn :—“ The 
morning had been-fine and warm, but about noon. snow fell. 
On the top the sun came out, and the view on the Italian 
side was perfectly clear. About five minutes after com- 
mencing the descent the sky suddenly became dark, and 
snow fell in such density that, as one of our party described 
it, you could grasp a handfal from the atmosphere. A peal 
of thunder made our guides hurry on. ee | afterwards 
we heard a sharp crack resembling the report of a rifle, and 
each of us felt a slight shock in the head. A pedl of thunder 
followed instantly. The "guide, who was carrying an ice 
axe, threw jit away in alarm. A second and much louder 
crack followed in about a minute, and we all experienced a 
powerful shock. The guides felt it in the head, and one of 
them complained of a severe headache for the rest of the 
day... My wife described it as passing through the body. I 
, felt it entirely in the knees, which seemed as.if momentarily 
dislocated. Thunder followed immediately as. before. 
After this there were a few distant peals of thunder, and 
in an hour the snow ceased and the sun came out.” 

A number of years ago M. Fournets, in an interesting 
communication brought before the members of the French 
Academy, showed that on the Alpine and Jura mountain 
chains exist points which are remarkable for electrical 
phenomena. The following are some of the effects related 
in the paper :— 

Spontaneous Illumination of the Rocks on Mont Blanc. — 
During the night of the 11th of August, 1854, Mr. 
Blackwell was stationed in the Grand Mulets, when the 
guide, M. Couttet, went out of the little hut. about eleven 
o’clock, and perceived that the edges of all the rocks around 
appeared as if on fire. He mentioned the fact to his com- 
panions without delay, and they all witnessed the pheno- 
menon in question. A storm raged at the time, and under 
> its electrical influence all the edges of the mountains 
appeared illuminated. Moreover, the clothes of the guides 
became literally covered with electric sparks, and when they 
raised their. arms into the air their fingers became phosphor- 
escent. At the same time (eleven o’clock at night) heavy 
rain fell. at Lyons, with some thunder in the south-west, and 
the whole. day previously the weather had been very stormy. 
The same guide, M. Couttet, of Chamounix, when he 
ascended Mont Blanc on the 25th of August, 1841, in com- 
pany with M. Chenal, was overtaken by a storm which was 
extremely dangerous to them, for they were completely sur- 
rounded by the lightning. All the rocks and stones about 
the spot emitted numerous electric sparks, whilst the 
summit of Mont Blanc and the sky above were perfectly 
serene. 
| . Electricity on the Breven.—The curious phenomena wit- 
nessed by De Saussure, Jalabert, and Pictet on the Breven 
(altitude 2,520 metres) in 1767 is thus related :—* The 
weather was very stormy. The travellers had only to 
extend their fingers or to raise their hands in order to feel 
a peculiar pricking irritation at their extremities. Pictet 
was the first to remark this, but the phenomena became in 
a short time much more intense, and was accompanied by a 
kind of hissing or buzzing noise. Jalabert, whose hat was 
ornamented with gold braid, according to the fashion of the 
riod, heard a fearful buzzing noise around his head. 
me electric hae were obtained when the others 
«pproached their hands to the gold button on M. Jalabert’s 
hat, or to the iron tip of his walking stick. The storm 
becoming very violent, the three travellers found it neces- 
sary to descend some thirty yards lower down on the moun- 
tain side, when they no longer felt these electrical effects. 
| Electric Snow on the Jungfrau.—On the 10th J uly, 1863, 
Mr. Watson and several companions visited the Col de la 
| Jungfrau. The morning had been very fine, but on ap- 
} proaching the Col they perceived that heavy clouds had 
oollected there, and as soon as they reached it the whole 


There is something pleasant in the thoughts that electrical 


y was plunged in a strong gust. of wind, accompanied 
hail. Fenced to return they mistook the and 
wandered for some time in the Latoch-Sittel. At this 
moment a formidable peal of thunder burst forth, and soon 
afterwards Mr. Watson heard a kind of hissing noise emanate 
from his stick. It was like the noise of a kettle boiling. on 
the fire. The sticks and axes carried by. the others pre- 
sented the same phenomena. One of the. guides took-off 
his hat, exclaiming that his head was burning:;..and, in 
fact, his hair stood on end, like that of Mr. Walon. 
The snow during this time emitted a sound similar to what. 
might have been produced by a rapid shower of hailstones, 
No phosphorescent phenomena were observed, but it is highly 
probable that lights would. have been .seen if this had 
occurred at night. Many of the excursionists received 
electric shocks more or less intense. At about half-past 


twelve o’clock the clouds passed away. and the above effects 


disappeared, after having lasted some five-and-twenty 
minutes. + 

Electricity on the Piz Surley.—On the 22nd June, 1865, 
M. A. de Saussure ascended the Piz Surley, starting from 
Saint Moritz in the Grisons. The Piz Surley is a granite 


mountain some 2,300 metres high. About one o’clock in — 


the day small hailstones fell abundantly, and a kind of sleet. 


The cold increased as our observer arri mmit of 


covered the rocky needles and the pare re around. 
ved. at the pu 


the Piz Surley about half-past one o’clock. .. The sleet and. 
hail becoming more abundant,.it was determined. to make. a. 
halt, and to lunch under a pyramid of dry stones. which.. 


crowns the peak. Resting his stick against this rough con- 
struction, Saussure felt a sharp pain in his left shoulder ; it 
was like a pin penetrating slowly into his flesh. Thinkin 

that a pin had found its way into his cloak, he took it off, 
but the “eg only increased, and spread from one shoulder 
to the other. He then took off his coat, and whilst doing 
so, discovered the electrical nature of the phenomenon by 


the peculiar buzzing noise which issued from his stick, A 


little time afterwards: he saw electric radiations emanate 


from his fingers when he raised his hands in the-air,. His 


companions noticed the same curious effects. A thunder- 
clap towards the west warned them that it was time to leave 
the summit, and they descended some hundred yards. down 
the mountain, These. various effects. diminished. as the 
travellers descended, and they stopped when their sticks 
ceased making any noise.. The same,day a violent storm 


broke over the Bernese Alps, and a young English lady.on 


her wedding tour in these mountains was killed by lightning. 

Field Lightning in the Jura.—Sometimes certain pasture 
grounds in the Jura district are seen literally covered by 
flashes of lightning, hence the phenomenon has been 
denominated field lightning. On the..25th August, 1865, 
between nine pera and mid-day two successive. storms 
were noticed by M. Quiquerez, at Porentray, near Courtavon, 
at the foot of the Jura. At three o’clock in the afternoon 
a third storm arose, and the clouds were observed to be 
very low. Electrical effects manifested themselves with 
fearful intensity on the entire surface of the fields. The 
electric flashes succeeded each other with extreme rapidity, 
and formed long luminous tracts along the pasture land, 
instead of through the air, The general noise was such as 
to prevent isolated explosions or decrepitations being heard. 
No rain fell ; but the observers of this strange phenomenon 


were almost in the cloud itself, and the ground wa; very wet. 


by the rain which had fallen in the morning. The same 
day, some three or four leagues to the east of Morimont, 

along the same chain of mountains, but a few minutes later, 

fearful lightning played along the surface of the fields and 

pasture grounds, as if the herbage had been on fire. These 

storms spread as far as Lyons. Phenomena similar to what 
has just been narrated are occasionally observed at the 

surface of lakes and ponds. Arago tells that a farmer of 
Parthenay, in Vendée, saw a vivid flame spread over a pond 

during a storm which occurred in the night of the. 4th 

September, 1767, and the next day all the fish in the pond 

were found dead upon the surface of the water. Something 

very similar happened on the 2nd August, 1850, at eight or 

nine in the evening on the Lac de Moret, and more recently 

on the Lac de Bienne. 7 | | 


Tue Post OFFICE AND THE TELEPHONES.—With respect 
te the letter of “Fairplay” which we publish in our 
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“ Notes,” and referring to that portion of his letter concern- 
ing the charge of £10 per subscriber between Leeds and 
Bradford, we may remind our readers that the Post Office 
Private wire rentals for the provinces—are, for the wire over 
house, or underground £7, and for roads £5, per mile per 
annum. If a double wire is rented the charge per mile is 
£13 10s. Hence if a single wire is used between Leeds and 
Bradford the charge will be £70, if a double wire £135. 


Notwithstanding the “ conditions” by “ Fairplay,” there is | 


evidence from all pe that the development of the tele- 
phone has received a great impulse from the Postmaster- 
General’s statement that there should be fair competition. 


NEW COMPANY REGISTERED. 


MepicaL Constant CURRENT Enecrric Company 
(LimtteD).—Capital, £100,000, in £1 shares. Objects : J'o 
urchase for £48,000 in fully paid shares the letter patent, 
0. 3448 of year 1882, for an improved medical battery. 
Signatories (with 1 share each) : *H. Stanbrough, Gipsy Hill ; 
*J. Wild Hulseberg, M.R.C.S., Upper Norwood ; *William 
Allison, 22, Grosvenor Mansions; *Major-General ©. J. 
Richards, Southsea ; *Major A. Campbell-Walker, Walton- 
on-Thames ; ©. F. Tombs, 38, Lombard Street ; E. Erskine 
Scott, 38, Lombard Street. 

Directing qualification, £250, in shares. Remuneration, 
£150 per annnum to each director, with an additional £150 
tothechairman. Registered 17th instant by W. T. Manning, 
2, Westminster Chambers, Victoria Street. 


* Signatories denoted by an asterisk are directors. 


a> 


NEW PATENTS—1882. 


3869. ‘‘ An improved dynamo-electric motor engine.’? E. Dzs- 

3881. ‘‘ Electric lamps and conductors therefor.”’ F. R. WELLESs. 
(Communicated by C. E. Scribner and W. KR. Patterson.) Dated 
August 15. (Complete.) 

3882. ‘‘Telephone apparatus (switches).” F. R. Wettszs. 
(Communicated by C. E. Scribner and W. R. Patterson.) Dated 
August 15. (Complete.) 

3893. ‘‘Secondary or storage batteries.’ H. J. Happax. 
(Communicated by H. Aron.) Dated August 15. 


3906. ‘‘ Electric lamps or lighting apparatus.” W. R. Lake. 
(Communicated by P. Tihon and E. Régard.) Dated August 15. 

3912. ‘Strengthening and checking electris currents.”’ P. 
and W. 8. Smrpson. Dated August 16. 


3941. ‘‘Secondary batteries, and methods of constructing the 
same.’” N.C. Cooxsox. Dated August 17. 

3946. ‘Receiving and recording telegraphic signals.”’ B. H. 
CHARNEROY. Dated August 17. | 

3949. ‘*Means or apparatus employed in or for supplying elec- 
tricity for light, power, or other purposes.”” T. J. Hanprorp. 
(Communicated by T. A. Edison.) Dated August 17. 

3950. ‘*‘Dynamo-electric machines, or electric g2nerators, and 
apparatus connected therewith.’”’ 8S. Z. pe FERRANTI and 
[uompson. Dated August 17. 


3951. ‘* Improvements in water-motors, and in utilising the force 
of rivers and streams for the purpose of generating electricity, and 
in the means employed therefor.’”” $S. S. ALzin. Dated August 18. 

3955. ‘‘ Incandescing electric lamps, and means connected there- 
with.” T. J. Hanprorp. (Communicated by T. A. Elisoa.) 
Dated August 18. 


3961. ‘Secondary batteries.” T. J. Hanprorp. (Communi- 
cated by T. A. E‘jison.) Dated August 18. 

3964. ‘*Improvement3; in secondary or storage batteries, and 
apparatus connected therewith.”’ H.T.Bennerr. Dated August 18. 


3971. ‘‘Improvements in insulating compositions to be used in 
coating or covering wires and appliances employed in condusting 
electricity for telegraphic, telephonic, lighting, and other purposes.”’ 
C. J. Auuport and R. Punsnon. Dated August 19. 

3974. ‘* Dynamo electric power creating machines.” J. E. T. 
Woops. Dated August 19. : 

3975. ‘Secondary batteries and electric accumulators.” J. E. T. 
Woops. Dated August 19. 

3976. ‘‘ Electric lights.” T.J. Hanororp. (Comnuuicatel by 
T. A. Edison.) Dated August 19. 

3980. ‘Improvements in the insulation of wires and other electric 
conductors used for the production anl transmission of electric 
currents.’”” J. H. Jounson. (Communicated by I. M. Hirsch.) 
Dated August 19. 


5982. ‘Electric signalling apparatus.”” R. H. Branpox. (Com- 
municated by H. W. Southwood.) Dated August 19. (Complete.) 
3991. ‘* Manufacture of incandescing conductors for electric 


lamps.”” T. J. Hanprorp. (Communicated by T. A. Edison.) 
Dated August 19. 


3995. ‘Underground conductors for electrical distribution.’* 
T. J. Hanprorp. (Communicated by T. A. Edisqn.) Dated 
August 21. 

3996. ‘ Dynamo and magneto-electric machines for regulating: 
the generation of current by such machines.” T. J. Hanprorp.. 
(Communicated by T. A. Edison.) Dated August 21. 

4003. ‘‘ Improved safety devices for use with electric apparatus or- 
conductors designed chiefly for preventing or diminishing fire risks.’” 
S. P. Tnompson. Dated August 22. | 

4005, ‘Manufacture and composition of noa-conducting tubes: 
for electrical and other useful purposes. J.C. Mars and R. J. Surrx. 
Dated August 22. 

4025. ‘ Working gear and appliances used in electric lighting.’” 
K. W. Hepnces. Dated August 22. 

4034. ‘*Generation, storage, distribution, regulation and utilisa- 
tion of electricity and apparatus or means therefor.”” J. 8. Wm- 
LIAMS. Dated August 22. 


ABSTRACTS OF 
PUBLISHED SPECIFICATIONS, 1881. 


5477. ‘Electric lamps.’”” W. R. Lake. (A communication from 
abroad by C. F. de la Roche, of Paris.) Dated December 14. 6d. 
Relates to improvements in electric lamps or lighting apparatus. 
According to the said invention, the inventor develops the voltaic arc 
in the interior of a chamber or space provided in a block of any kind 
of refractory material, having in its walls or sides, TT. in the- 
form of the frustum of a cone, so as to allow the light produced to 
emerge in determined directions. 


1882. 


157. ‘‘ Apparatus for electric lighting.”” G. Hawkes. Dated 
January 11. 8d. Relates to the construction of electric lamps, with 
a view to simplify the mechanism, shunts, and regulating gear in con- 
nection therewith. In constructing an electric lamp according to this 
invention, the inventor employs mercury or weights for the purpose of 
forcing the lower or negative carbon by means of tubes into proper 
position with the upper or positive carbon, and he regulates the 
ascent of the lower carbon by the varying action of a magnet or sole- 
noid, which is placed in a branch circuit in the lamp. The duty of 
this magnet is to operate on a movable armature or keeper combined 
with a clutch or jam ring, turning on two centres, together with a 
spring descending from the outer one of two screws which operate 
from the upper one of two metal plates in the negative circuit. 
This spring in the first instance by its operation prevents the ascent 
of the lower or metal carbon, but ually yields and allows it to 
approach towards the positive carbon, staying the progress, however, 
of the lower carbon at a proper distance to form the arc and accord- 
ing to the strength of the branch magnet. This action continues. 
until both carbons are consumed or the current be shunted to the 
noxt pair. 


169. ‘* Electro-motors and dynamo-electric machines, &c.’’ H. 
S. Raïson. Dated January 12. 8d. According to this invention 
the inventor has endeavoured to make the inducing electro-magnet 
and the armature both active by taking the form of two balls of pre- 
ferably spherical or oval form, one rotating inside the other. The 
outer one revolves in an opposite direction to the inner one, but there 
may be several, that is to say, supposing that five globular electro- 
magnets of this form were employed, three may be connected together 
and revolve in one direction, and the remaining two intervening ones, 
also coupled, revolving in the opposite direction. The annexed figure 


represents a longitudinal section of a machine constructed in accord- 
ance with the invention. a a is the inner core of cast iron, with 
projections, a! a!, forming pole pieces. This core is cast in two halves, 
and is mounted on the shaft, x, being fixed thereon by a key, », 
and steady pins, 4b. m is a fixed brass tube, with a groove cut 
therein to receive the wires, w w, and conduct them to the commu- 
tator. The face, g, and collar, p, serve as a guide against which the 
outer bearings revolve. The core of the outer coil is preferably built 
up of segments, 2! 2', which may be wound separately before fixing 
in position. The two segments which form the bearings are prefer- 
ably of brass or other non-magnetic material. A number of openings 
are left which admit of air circulation to keep the machine cool and 
to lessen the heating or induction currents, or the core may be made 
of some non-conductor such as ebonite. The commutator is shown in 
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the figure, a and 4 are complete brass rings, © and o! are half rings, 
az are the brushes pressing on the rings, the course of the currents 
is shown by the arrows. 


178. ‘Signalling upon railways by means of electricity.’’ C. E. 
SPAGNOLETTI. Dated January 12. Has for its object improve- 
ments in railway signals and signalling, and is also particularly suit- 
able for working junctions and large station yards, where main lines 
are inte by crossings, and shunting operations are frequent 
or continuous, 


phone instruments are usually arranged, a complete circuit is formed 


The two wires are often twined together in one cord, this having t 

effect of preventing interference by induction from adjacent wires. 
When a number of sets of telephonic instruments are employed it is 
necessary, as they are at present arranged, to provide in the manner 
described a complete circuit for each receiver, that circuit requiring 
the two wires as stated above. Now the object of this invention is 
to render a number of such pairs of wires capable of ee ing an 
increased number of instruments, by arrangements such that one 
receiver can be worked for each wire instead of one receiver for each 
pair of wires, as at present. In order to illustrate the invention, let 
it be supposed that there are two adjacent circuits, À and B, as at 
present arranged, each circuit having its battery, its sender, its 
receiver, and its pair of wires, making in all four wires. Now the 
inventor forms an additional circuit, c, with its battery, sender, and 
receiver, using the pair of wires of the a circuit for the forward 
current and the pair of wires of the 8 circuit for the backward 
current. There is also formed a fourth circuit, with its battery, 


_ sender, and receiver, using the four wires of the © circuit for 


forward current and earth for the backward current. In this 
manner four sets of instruments can be worked by the use of four 
wires. As another illustration let it be assumed as before that there 
are the two complete circuits, a and 8, and that there are two other 
similar nee circuits, a and 6. There is formed as above de- 
scribed a third circuit, c, by using the pair of wires of a for forward 
and the pair of wires of 8 for backward currents, and in a similar 
manner there is formed another circuit, e, by like use of the wires of 
a and à, or that there are six circuits with eight wires. But a 
seventh circuit, », can be formed by using the four wires of © and 
the four wires of c, and an eighth circuit, 2, by using the eight wires 
of p and earth for return. And thus eight circuits can be effected by 
the use of eight wires. 

In carrying out this invention as above described, any known kind 
of conductors may be employed, and along with them suitable 
resistances, condensers, or other known arrangements for deter- 
mining the various circuits. Fig. 1 of the accompanying drawings 
illustrates a simple combination in which the two wires, L, connecting 
two instruments, a and a!, are utilised as a single line with ex- 
tensions, //', of any required length for connecting two other instru- 


R 
LE 


Fire. 2. 


ments, B and 8!, earth, £, being used for the return part of the 
circuit of the latter pair of instruments. The first instruments,  a', 
are conveniently situated within a bridge, in the limbs of which 
resistances, R, are introduced, these resistances being arranged so as 
to equalise the potentials on the two sides of each instrument. 
Fig. 2 illustrates a combination for working four pairs of instru- 
ments with four wires, employing earth for the return part of the 
circuit of the last pair. In this case the two pairs, a A! and a? a5, 
are connected by their double wires, L L!, respectively. These two 
pairs of wires, L p', complete a circuit for a third pair of instruments, 
c cl, and the four wires of z L!, with earth for return, complete a 
circuit for a fourth pair of instruments, p p'. The instruments, 
A Al, a? a8 cc!, are situated in bridges, with resistances, 2, arranged 
in the limbs of the bridges. As stated above, it is usual to protect 
telephonic conductors against interference by induction by twining 
together the pairs of wires forming their respective circuits. When 
two such pairs are combined to operate for another circuit it is of 
advantage also to twine together the two strands, each consisting of 
a twined pair, thus producing a strand which in its turn may be 
twined with a similar strand when four pairs are combined, and so 
on according to the number of pairs of wires entering into the 
combination. | 


232. ‘‘ Permanent way for electric and telephonic conductors.”’ 
H. R. Meyer. Dated January 17. 6d. Relates to an improved 
permanent way for electric and telephonic conductors, such as wires, 
or ribbons used for telegraphic electric lighting, telephonic, electric 
power, and various other like purposes. According to the invention 
the inventor constructs an underground or subterranean permanent 


way for electric and telephonic purposes in the following manner. 
The inventor uses blocks, or slabs, or channels of any suitable non- 
conducting material such as glass, earthenware, porcelain, terra 
cotta, cement, or asphalte. The blocks, slabs, or channels are formed 
of any convenient section, and are tongued and grooved and other- 
wise attached ther end to end. The upper surface of the bloc 
slab, or channel formed with ridges projecting up on each side, an 
there are also provided such upper surfaces with grooves runnin 
longitudinally and the wires, ribbons, or their equivalent, are p 

in these grooves. The wires, ribbons, or their equivalent, and all 
the joints of the permanent way are then covered with a suitable 
cement, paraffin, or stearines. The blocks, slabs, or channels are 
covered with slabs, flags, or slates of the same material as the blocks, 
or other suitable material. covers are pitched to lap the joints 
of the underneath blocks, and are arranged to lap over each other 
and over the sides of the blocks, slabs, or channels. 


234. ‘* Dynamo-electric mac W. R. 
munication from abroad by C. A. Hussey and Amzi Smi 
both of the City and State of New Lge Dated January 17. 6d. 
Relates to dynamo-electric machines. It is known that in these 
machines as ordinarily constructed, only those coils of wire which 
are passing between the poles or consequent points of the field- 
magnets are effective in producing currents of electricity, and that 
the other coils of the armature are for the time rather detrimental 
than otherwise because they offer a resistance to the of the 
current of electricity produced. One object of the present improve- 
ments is to effectually obviate this defect and to this end the said 
improvements consist in the combination in a dynamo-electric machine, 
of a field magnet and an armature severally having cores composed 
of arc-shaped portions wound with wire, intervening arc-shaped 
portions, and al portions connecting the two series of arc-shaped 
— the radial portions of both the field-magnet and armature 
orming poles, polar extensions, or consequent points, and extending 


A com- 


towards each other. The age god core will preferably be made 


re w 
of one integral piece of metal armature-core of many thin 


pieces of metal. 


245. ‘Apparatus for regulating electric currents.”’ W.R. Laxe. 
A communication from tel à Achille de Khotinsky, of Paris.) 
ated January 17. 4d. This invention has for its object to provide 
an automatic current régulator which is based on the following prin- 
ciples :—First. To establish, by means of a conductor with variable 
resistance, a derivation in the circuit of the current operating upon 
the bobbin of a dynamo-electric machine (either an exciting or a 
generating machine) before its entrance into the coils of the inducing 
electro-magnets, and so provide means for varying the electromotive 
force of the principal current. Secondly. To establish a derivation 
with variable resistance in the circuit of the current operating upon 
the bobbin before its entrance into the coils of the electro-magnets, 
and at the same time to place in the circuit of the current which 
excites the electro-magnets of the inductor another resistance whereby 
variations in the intensity of the principal current can be obtained. 
252. ‘Electrical accumulators.”” H. H. Laxe. (A communica- 
tion from abroad by La Société Universelle d’Electricité Tommasi, of 
Paris.) Dated January 18. 6d. Relates to secondary batteries or 
accumulators, its chief object being to improve the working and 
increase the power of such batteries , on means of a considerable aug- 
mentation of the surface of the elements combined with alight weight 
and small volume. In carrying the said invention int» practice each 
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element of the accumulator is formed of two continuous sheets of lead 
bent or folded several times and placed in a vessel of gutta-percha or 
other suitable material in such a manner that a double bend or fold 
of the one is always contained in a double bend or fold of the other ; 


the sheets being thus placed in juxtaposition at a certain distance from 


and parallel to each other. The plates are also perforated with holes 
to mt se of the circulation of the liquid. The arrangement is shown 
by the figure. 

278. ‘* Effectin treatment of patients 
affected by disease.’ W. A. Bartow. (A communication from abroad 
by Messieurs L. Encausse et Canésie, of Paris.) Dated January 19. 
6d. The apparatus is disposed in a chamber so that the whole 
treatment by both the cutaneous absorption and by electricity is 
effected in a regulated and simultaneous or successive manner. 
this will be done without exposing the patient to any change in the 
temperature, which change is always injurious. 


289. ‘Secondary batteries for storage of electricity.” J. Hum- 
PHRYS. DatedJanuary 20. 4d. Relates to improvements in the con- 


| 
231. ‘‘ Telephonie conductors.”’ C. W. Sremens. (A communi- 
cation from abroad by Frank Jacob, at present on board the steam- 
| ship Faraday, on the high seas.) Dated January 17. 6d. As tele- 
| instrument, these two instruments being connected by two insula 
| wires for the forward and backward electrical currents respectively. 
| 
| 
| 
| the 
| | | 
Fie. 1. 
D Reo > LD 
| 
| 
| 
| 


160 THE TELEGRAPHIO JOURNAL AND 


ELECTRICAL REVIEW. 


[AuG. 26, 1882. 


struction of secon batteries for storing electricity. It consists in 
making the plates of which the scondary battery is composed of an 
open lattice form, that is to say, the sides of the framework of each 
plate are connected with bars, either of a diamond or oval section, 
these bars being arranged at an angle on the principle of a ‘‘ Venetian’ 
blind, thereby en ven | a maximum area or surface of spongy lead 
the action of the liquid used in the battery. 

290. “Telephonie conductors.”” H.J. Hanna. (A communica- 
tion from abroad by J. D. Morel, of France.) Dated January 20. 2d. 
Has for its object to record the conversation carried on through a 
telephonic conductor by combining 
(Provisional only.) 

302. ‘* Voltaic batteries.”’ A. R. Bennetrr. Dated January 21. 4d. 
Has for its object the eg of a cheap and effective single-fluid 
voltaic battery. To form the negative portion of the battery the 
inventor places an electrode of iron or steel packed tightly in small 
fragments of the same metal, such as iron or steel turnings or borings, 
or clippings of iron or steel wire, in a solution of potassium monoxide, 

tassium hydroxide, sodium monoxide or sodium hydroxide. To 

orm the positive portion of the battery, which should beseparated 

from the negative by a porous cell or diaphragm, the same solution 
is used immersing in it an electrode of zinc, the shape of which is 
immaterial. 

316. ‘Telephone transmitters.””’ E.G. Brewer. (A communi- 
cation from abroad by Joseph Olmsted, of New York.) Dated 
January 21. 6d. Relates to telephone transmitters in which the 
current from a galvanic battery passing through contact electrodes or 
points is varied by the impingement of the air waves or vibrations 
accompanying vocal sounds upon some portion of the instrument to 
which the electrodes are connected. The invention herein described 
as applied in connection with transmitters employing a disc or 
diaphragm, but the novel electrode or contact-piece herein described 
is applicable to other constructions of telephones, or may be used as 
a variable contact in a microphone. In telephone transmitters it has 
heretofore been common to employ but one electrode for making 
contact with the electrode which receives motion from the diaphragm, 
and in those cases where a number of electrodes have been employed 
making contact abreast or in multiple arc with a number of opposite 
electrodes or a — electrode common to them all, springs have been 
employed for holding the electrodes in contact and independent 
adjusting devices have been employed for the various electrodes. 
This invention consists, first, in a novel construction of telephone in 
which is employed a series of independently pivoted electrodes 
forming together a compound electrode, and resting against an 
opposite electrode by their own gravity, and mounted upon a common 
adjustable support whereby the same, or practically the same, initial 
contact is secured for all, and all may be adjusted together for vary- 
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ing the contact. In former arrangements employing separate 
devices, it is impossible to determine the ec + that 
will give the same contact for all, whereas in this arrangement, each 
electrode being actuated only by an invariable force like gravity, and 
all having a common adjustable support, the adjustment of the 
instrument can be accomplished with the certainity that the contact 
of all the electrodes has been varied to the same extent for all. This 
invention consists, secondly, in a novel contact or electrode composed 
of a thin sheet of carbonised paper or cardboard, or of a number of 
such sheets arranged side by side to make a compound electrode, said 
sheet or sheets being mounted so as to rest with its edge against the 
opposite electrode. A compound electrode thus constructed is very 
constant in its action, and transmits sounds with great volume and 
accuracy. Instead of carbonised paper a thin sheet of metal, like 
platinum or german silver, is sometimes used resting in the same 
manner with its edge against the opposite electrode. In the accom- 
panying drawings fig. 1 is a partial vertical section of a transmitter 
embodying the invention. Fig. 2 is a rear view of the operative 
parts of the instrument, the back being removed. A represents the 
casing of the transmitter, B its mouth-piece, and co the metallic disc 
or diaphragm which is clamped between a ring, », and a block, £, in 
any suitable manner, and is provided at its edge with a rubber 
dampening ring after a manner common in instruments of this class. 
F is an electrode which is attached to and moved with the diaphragm. 
This electrode consists of a longitudinal bar, having a bevelled edge 
and provided at or near its centre with a laterally projecting stud 
into which passes a screw by which said electrode is secured to the 
diaphragm. The edge of the bar, Fr, which forms the contact edge, 


with the same a phonograph. — 


is, by preference, of platinum. a G@ represent thin sheets of car- 
aisé cardboard or paper strung upon a rod, x, of some conducting 
material and contained between two blocks, 1 1, also attached to the 
rod. The plates, a a, rest with their edges in contact with the edge 
of the bar electrode, ry. The rod, x, is mounted in brackets, x x, 
which are of hard rubber or similar non-conducting material, and 
are suspended or attached to rods, z 1, mounted upon the clamping 
ring, D, or any suitable portion of the instrument. The non-conduct- 
ing brackets may be adjusted horizontally upon the rods, i 1, thus 
carrying with them the supported bar, x, and the electrodes, &, and 
adjusting the degree of initial contact between the electrodes of the 
instrument. Upon the end of the conducting-rod, x, is a binding 
screw, N, which serves for the attachment of one portion of the 
circuit wire coming from the galvanic battery. Electrical connection 
is made with the electrode, r, by means of binding-screw, 0, which 
is mounted directly upon the clamping iron, p, of metal, the latter 
being electrically connected with the diaphragm by means of a screw, 
P, which passes through the ring, D, and against or into the 3 of 
the diaphragm. x M are set screws which serve to hold the brackets, 
K, at any desired position upon the rods, 1. 2 represents the induc- 
tion coil of the transmitter, the primary coil of which makes a 
portion of a local circuit, including the electrodes, &, F, and a 
galvanic battery, while its secondary coil is connected to line in the 
well-known manner. The various parts are electrically connected in the 
mg” À way well understood in the art, and the instrument operates 
after the manner of any contact telephone or microphone. The 
transmission of sounds is, however, accomplished with great distinct- 
ness and volume of tone, and the instrument will operate for an 
indefinite peg without adjustment. The carbonised sheets, G G, 
may be of any desired number, and may be supported after any 
suitable plan. They are made by carbonising thin sheets of paper, 
cardboard, or other suitable material after the manner employed in 
forming the carbon strips of incandescent electric lamps, or in any 
other suitable manner. 


392. ‘* Obtaining light by electricity, &c.’’ W. P. Tompson. 
A communication from abroad by the Union Electric Manufacturing 

mpany, of New York.) Dated January 26. 6d. Relates to the 
electric regulator, described in the number of this Journal for July 
29th, page 66. 

2416. ‘‘Electric batteries.’ H. H. Laxe. (A communication 
from abroad by J. B. Wallace, of America.) Dated May 22. 6d. 
The object of the said invention is to construct a battery in which 
the largest carbon surface may be provided in the smallest space, and 
in the nearest or most uniform relation to the zinc; and the said 
invention comprises a glass or equivalent non-conducting covering 
plate for the battery jar, having a central opening to receive the zinc, 
and a series of openings around the central opening, combined with 
a metallic plate resting on the top of the glass cover and having 
openings corresponding with the openings which surround the cenfral 
opening, each of the said openings being constructed to receive and 


hold a ‘‘ carbon”’ (that is to say, a rod or piece of carbon) introduced ; 


through the openings in the glass cover, and so as to make an 
electrical connection between all of the carbons, and a connection for 
one wire with the central zinc independently of the carbon connecting 
plate, and the said carbon connecting plate being fitted for connection 
with the other wire. 


DISCLAIMER. 


The Edison Electric Light Company (Limited). ‘‘Systems of 
conductors for the distribution of electricity, &c.’’ No. 3880. 1880. 


CITY NOTES. 


Otp Broap STREET. 


THE NATIONAL TELEPHONE COMPANY 
(LIMITED). 


Tue report of the directors for the year wer | 30th June, 1882, 
states that a reference to the capital account will show the amount 
expended to 30th June. The directors beg to remind the share- 
holders that this company took over the businesses of several others, 
especially in Glasgow, Edinburgh, and Belfast, and has had to 
amalgamate their various systems. The outlay caused by this 
amalgamation has been considerable, but it has enabled the com- 
pany to make important reductions in the staff and expenses. The 
various exchanges are now in good working order and the service 
offered to the public in all respects satisfactory. The gross revenue 
of the company at the 30th of June, 1881, was at the rate of 
£15,050 19s. 9d. per annum ; at the end of the month of June this year, 
£26,996 3s. 10d., being an increase of 80 per cent. The net profits 
after allowing for interest at the rate of 5 per cent. upon calls paid 
in advance, are £4,217 13s. 2d., which will enable the company to 
pay the preference shareholders.6 per cent. and to carry over 
£144 9s. 8d. The amount of rentals and subscriptions credited to the 
year was £19,243 10s. 11d., and the amount carried forward as gross 
revenue available for the current year £15,643 5s. 5d. The revenue 
is steadily increasing, at a higher ratio than the expenditure, and 
the directors anticipate a much larger profit during the current year. 
The company have twenty-six exchange licences from the Postmaster- 
General. The stations for which these licences are held are divided 
into those completed and contributing to the profits of the company, 
and those in course of construction, and drawing for their support 
from capital. There are now nine stations of the former kind, and 
it is the anticipation of the board that most of the new stations will 
be added to the self-sustaining list during the current year. The 
private wire business of the company is also steadily increasing. 
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Your directors are happy to be able to report that the United Com- 
y’s defence of its patents in the courts of England and Scotland 
Les been decisive and successful, making good its claim to the À ca 
session of the master patents for both transmitter and receiver. ey 
have also pleasure in reporting to the shareholders that the Post-office 
officials throughout the company’s districts act with consideration and 
courtesy in all their relations with its staff, and that so far as is con- 
sistent with the lines laid down by the Postmaster-General, the 
a manifests a disposition to avoid placing unnecessary 
ifficulties in the way of the operations of the company. The Post- 
master-General has decided to grant exchange licences to aaa 
— complying with certain specified conditions. Your di 
o not apprehend that this decision will embarrass the transactions 
of the company, or tell against its ge pe à So long as the United 
Company’s patents are maintained, and equally useful inventions not 
infringing them remain undiscovered, the decision of the Postmaster- 
General will not expose the company to legal or serious competition. 
Practically the company remains in the same position as regards 
exchange rivalry as if the Postmaster-General had not succeeded in 
establishing his right of monopoly in the public telegraph system. 
On Friday the 18th instant the second annual ordinary general 
meeting of the shareholders of the above-named company was held 
atdl, Queen Victoria Street, under the presidency of Col. R. Rayns- 
ford Jackson, chairman of the meet. 
The secretary, Mr. W. B. Campbell, having read the notice con- 
vening the meeting, 
The Chairman said: Gentlemen, you have all received the 
directors’ report ; do you wish to hear it read, or will you take it as 
ad ? 


re 

The report having been taken as read, the Chairman continued : 
Gentlemen, I have to move that the report of the directors be 
accepted and confirmed by the shareholders. It is not my intention 
to dwell at any great length upon the position and eg CS of the 
company. They are sufficiently, I think, indicated in the balance- 
sheet and in the report. You will see that the company’s income for 
last year—or rather its revenue at the end of the last year—had 
reached within a small fraction of £27,000; then the profits for the 
year were £4,217 15s. 2d., which has enabled the directors to declare 
a dividend upon the preference shares of 6 per cent. and to carry 
forward a balance of £144 9s. 8d. One feature in the position of the 


company, which I think will be regarded as favourable, is that we 


carry forward £15,643 5s. 5d. towards the revenue of the cur- 


_ rent year. The company’s business is divided into two kinds. 


There is the private wire business, which is entirely independent 
of the control of the Post-office, for which we do not require 
the Postmaster-General’s licence. That business is on the increase, 
and I have no doubt that in the course of the current year and in 
future years it will receive a very large development. For the 
exchange business we require the Postmaster-General’s licence, and it 
has been the policy of the Postmaster-General up to recently not to 
grant licences to more than one company in one town. I do not mean 
to say that there has been no exception to that rule, because in 
Dundee two existing telephone companies were granted licences. 
But the Postmaster-General has resolved to alter that rule that there 
should not be rival telephone companies in one town, and to allow 
responsible — applying for licences to the Department to enter 
into rivalry for the telephone business, for the exchange and branch 
of the telephone business. This company is under no apprehension 
whatever as to the consequences of the competition which may arise 
from the decision which I have just mentioned of the Postmaster- 
General. In the first place, the company’s business is based toa 
certain extent upon the exclusive license it holds from the United 
Telephone Company to use its telephones, to act under its patents, 
and as the United Telephone Company has with great spirit defended 
its practical and legal possession of the master patents which control 
the telephone business, the Postmaster-General’s licence will not be 
of any great value to any rivalry. Unless a company enters 
into the exchange business with full ion of telephones 
it is rem à out of the field. Therefore we do not fear 
competition. ere is another and stroager reason why I do not 
think we have much to fear from competition of that character, that 
is that we have the Postmaster-General’s licence to establish 
exchanges in many of the most important towns in the United King- 
dom. We have already established exchanges that are giving a 
and satisfactory and cheap service, and therefore we do not think that 
any competitor would have very much chance of successfully taking 
us in in any way in those places where we have established. The 
Postmaster-General, in a speech which he made in the House of 
Commons last Saturday has, whilst indicating his change of policy, 
made some remarks which, I think, are deserving of attention of all 
who are interested in the telephonic enterprise. He says that if the 
pe telephone companies do the telephone business better than the 
ost-office, the Department would be delighted to have all the telephone 
business of the country conducted by private companies. He says 
later, if on the other hand it was proved that the business was done 
better by the Government than by the companies, the Government 
would have beaten the companies in the open field of competition, 
and rs 4 the ground without any question of purchase arising. 
Now the Postmaster-General is a man of logical mind, who weighs 
most minutely all his utterances before he puts them into speech 
before the House of Commons; and I think we may fairly conclude 
that he has thoroughly made up his mind before making this 
ream and we may regard it as indicating truly his purpose. If 
erefore, he is prepared to welcome the development of the 
private telephone business, if he will be quite satisfied should the 
telephone companies beat the Post-office in fair competition, if he is 
prepared that the competition shall be a fair one, then I think that 
we have very little to apprehend from the competition of the Post- 
office; and I am quite convinced that so long as the present 
Postmaster-General is in office we shall only be opposed by fair 
competition from the Department. The Department has some advan- 


tages over a private com . It is in the position of having a very 
experienced staff. It has the advantage of being able to rest upon 
Acts of Parliament. It has also behind it the national purse. On 
the other hand the private companies have a of another 
kind, upon which they may rely with confidence. ey have more 
elasticity of action ; they are better able to secure large and generous 
support in the various localities; they have representatives of in- 
fluence and importance in every district where they do business on 
their board of Gccshom ; and they are assisted by local boards and 
influential gentlemen in the towns where they do business, aiding to 
carry forward the business of the company, I think the National 
Telephone Company, constituted as it is and relying as it does 
on the absolute fairness of the Post-office eee think 
that, bearing all these thi in mind, the National Telephone 
ak may rest perfec satisfied upon the basis upon 
which its business rests. have to point out to the share- 
holders that there has been a loss during the current year in the 
trunk business of the company, and it may be necessary that I should 
explain what the character of that business is. When the Postmaster- 
General agreed to t exchange licences to the various companies, 
he determined to keep the trunk business, that is the telephonic 
business between town and town, because he apprehended that if he 
did not the Post-ffice would lose very co my my Pes its postal 
telegraph revenue. After representations made to him he agreed 
that the Post-office should itself erect communications between our 
central exchanges in different towns. For example, the Postmaster- 
General has given us communication between and Bradford 
by a wire erected by the Post-office, but the terms upon which that 

rivilege was granted us was upon terms that we should pay the 

ostmaster-General for eight subscribers, whether we obtained eight 


or not, and we have, in order to develop the telephonic enterprise 


in our various districts, run the risk of  peying the Postmaster-General 
for a trunk wire, without having in the first instance secured eight 
subscribers. In some places we have only three subscribers where 
we have paid for eight. You will say, mes that it was unwise 
for the company to have agreed with the Postmaster-General for the 
erection of these wires without having first secured the number of 
subscribers required by the Postmaster-General. It was, however, 
thought that it was ee on Ba the public interest and for the sake 
of developing the teleph enterprise to run some risk, and in 
Yorkshire we ran the risk of coupling up the various towns in 
which we are interested, and agreeing to pay the Postmaster- 
General for nine different trunk wires. One effect of the 
course we have pursued is that the Leeds Mercury has become a sub- 
scriber to every one of our wires and to every one of our exchanges, 
and itis thus enabled to hold communication with its agents in York- 
shire a minute or two before goi leak 
some risk of incurring some loss in adopti e e 
Leeds Mereury would not have been able to do that, and the force of 
its example on the telephonic enterprise would have been lost. I have 
an idea that there will be before long a change in the decision of the 
Department with regard to the . The inclination of the 
Postmaster-General and of the Post-office is to feel its way, and as it 
discovers that the alteration is beneficial to the publie and the com- 
panies, without being detrimental to the interests of the Department, 
it is disposed to make changes which seem to be indicated as wise by 
the circumstances. I have great confidence that before we next meet 
the shareholders at an annual meeting I shall be able to announce 
that the trunk system is on a better footing. I am sure we should be 
if we were as free with the trunk system as with the exchange. i 
have thought it necessary to enter into these explanations for two 


reasons, one that the shareholders may understand our position inthis | 


important matter, and that our subscribers may understand that we 
are giving them this service at a loss to the company. There is 
nothing further of moment that it is necessary to bring before the 
shareholders, I think they will be satisfied with the pro that 
the company has made, and I feel confident we shall be able to put 
before you another year a better and more favourable report, 
showing a larger balance on the year, and I have great confidence in 
the success of our enterprise. I may, however, return to the Post- 
office in order to refer to a matter of the, Postmaster-General’s, 
which, I think, it is well that I should make reference to. The 


— 


= 


Postmaster-General is apprehensive lest the idea that the Govern- | 


ment intends taking over the telephone eur par should lead to 
speculation in the shares, and thus undoubtedly enhance their value. 
I must say that, for this company, I learn with great satisfaction 
that the Postmaster-General has no idea the telephone 
companies. When the Postmaster-General granted to us the ex- 
change licences, he reserved to himself the right to take over the 
companies at certain periods upon valuations based upon certain 

rinciples. I think he proposed to take over the exchanges in 1890. If 

could put him off till 1990 I should be glad (laughter). Therefore 
I learn that it is not the intention of the Postmaster-General to buy 
up the telephone companies. We ask only to be left free to enter 
into competition with the Post-office and other telephone oy wy 
and we shall then have the fruit of our enterprise without the risk 


of having it taken over by the Government. I beg to move the | 


adoption of the directors’ report by the shareholders. 

Mr. W. A. Smith said he rose to second the adoption of the report, 
but after the Chairman’s very exhaustive statement, he did not think 
there was very much left for him to A He could only heartily 
endorse all that he had said. He should like to point out to them one 
of the best features in the report. It was called the second annual 
meeting, but it really was the , for their first annual meeting was 
almost a statutory meeting, as it was held very shortly after the for- 
mation of the company. In the brief 1 of one year, then, they 
had more than doubled their revenue. He did not require to point 
out to them the good point that was in the balance-sheet, because 
there were many charges fixed, or practically fixed. If their 
revenue went on in future years as it had done in the past the result 
could not fail to be highly satisfactory to the shareholders. 
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The proposition was then put by the Chairman and carried unani- - Western Union TELEGRAPHCOMPANY.—Messrs. Morton, 
mously. Rose and Company notify the payment on September 1 of the interest 


The re-election of the following retiring members of the board, due on the bonds of this company’s Six per Cent. Sterling Loan. 
Messrs. Jeremiah Garnett, John Bruce, and W. A. Smith was pro- 


posed by the Chairman, and having been duly seconded they were ac- — 
cordingly declared members of the board. 


The Chairman also proposed the re-election of the auditors of the BrruinaHam MusicAL Festrvau.—There is to be a 
company, Messrs. Quilter, Ball & Co., which, having been seconded somewhat extensive installation of Electric Light at this festival, 
by Mr. W. A. Smith, was declared carried. the work being undertaken by Mr. Crompton, in conjunction with 


ed 
Mr. F. F. Begg (Edinburgh), in ing a vote of thanks tothe, Messrs. Winfield & Co. Twelve Birgin machines are to be used, 
chairman and directors, said they ad listened with pleasure tohis driven by 4 120 horse-power engine; these to be stationed about | 
exposition of the position of the company. He thought Colonel 200 to 300 yards away from the hall. 
Jackson had shown them very clearly that he had a thorough | 
grasp of the whole subject, and did not neglect any opportunity 
of advancing the interest of the company. But there was one 
matter upon which he did not enter, and to which he should like to 


refer. They might suppose that in making up a report the figures 
were made 20 theoretrical knowledge, but he knew of his own LATEST QUOTATIONS. 


2. 


knowledge that Colonel Jackson had made repeated visits to all 

the centres of the company during the year. He had gone as far ho. | | Closing 

north, he believed, as Aberdeen, certainly to Dundee. In fact, risd |Share. _ Name, Paid. | ions. | Business 
he had done the work of a general manager. He would be the last, ™"* Aug. 23. = 
he knew, to take all the credit to himself, for he was surrounded b 2 

power. e woul erefore, move that the of the meeting 

given to the chairman and directors. See ere | 12 7.1 

Mr. C. J. Bell seconded. Anglo-American Brush Co. a || 

The Chairman briefly returned thanks for himself and his col- 40000 | 10 | 
leagues. The board, he said, were representative men in their respec- Do. DR os ci aiéiseséaset 10 | 25 - 30 | 26.74 
tive districts ; they were men of energy and business, and had been _ 30,000 | 5 |Australasian Electric Light, Power & Storage Co.) 3) £ 1 
selected for their local influence and business capacity. & Benes 1 

x 1 ) 4 30,000 | 5 |Brush Electric Light & Power Co. (Scotland) .... 3h î 
The proceedings then terminated. 25,000 | 5 |Great Western Electric Light & Power Co. ......| 24) 1- 18) 14.1 
24,980 | 5 |Hammond Electric Light & Power Supply Co. ....| 24) 64- 74 1 1 «T6 
11200 | [incite Weston tight end Power Go.) 1| 
m- Weston Cc an ower je 
THE BRUSH LIGHT | § |SwanUnited Light Cor 2| 14 14 
P R COMPANY (LIMITED). 

Ox Thursday afternoon an extraordi general meeting of the à : 

e presidency of Sir Michael Kennedy, for the purpose, if thought 2 1164001. lo-American, Limited ............sssseee0++ |. 100-4 494- 503) 509.50 
proper, of confiyming the following special resolutions modifying the pers = 5 + ue Def'd. receiving no div. until f|- 100 | 794- 804) 80.79 
Articles of Association, passed at the extraordinary general meeting 9 44) 8007.| gx | Do. Deterredf 6 p. c. has been paid to Pref. L| 100 | 194- 204| 20 
of the on the 9th viz.:—‘** That the of 130,000 10 Brasilien Submarine, 7" 10 iit 
A ssociation t company be an the same hereb are alte as. UDA, 
follows :—(1) By the insertion of the following wo at the end of 18.000 | “10 [Direct Spanish, Limited. | 
Article 4: ‘ vi ways at no share shall be issued at a dis- 6,000 10 . 10 per cent. Preference............ 10 . 
count without the sanction of a general meeting ;’ (2) by the altera- 100 100 11 ape 
tion. in Articles 81 and 89 of ‘ 1886,’ therein mentioned, to ‘ 1884.” 380, _} 7 4 pme ee 10 | 103- 103) 103.;%43 
(3) By the omission of Articles 85 and 100.’’ 70,000 | 10] Do. 6 per cent. Preference ..............:. +. 10 ue D 

There being just a quorum of shareholders present, 199 [100 -103 

The À Mr. Alfred Jermyn, having read the notice con- 200,0901-| 100 do. à 100 
vening the meeting, . rn Extension, Australasia 

The Chairman said: Gentlemen, we have met here only for the 32000 | 100| Do. 
formal purpose of confirming the resolution which we passed at our last 140,000 | 100 | Do. ‘do. registered, repayable 1900} 100 |102 -105 
special meeting. There is no other business to be done at this meet- 100,000! 100 | Do. 5 per cent. Debenture, 1890.» | 100 102 -105 ; 
ing, and I need not address you at any length ge this matter. I 24,3001.) 100 (More Deb. Registered redsemable 1 Jan 1900 100 |100 -105 
merely propose the resolution which has been read to you, and I sup- us 190 De eae, To Bearer ..| 108 ” nt" 10 
PME Fry (a Director): Twill second that. 

A secon per cent. . .. 
ar 
y 100,000 | 109 : . 6 per cent. Debentures, 1886 100 |101 -105 
| London o-Brazilian, Limited .....,........ 4 
Oe 12,000 | 10 |Medite Extensioo, Limited .............. 10| 2- 2) 2% 
PROVINCIAL (BRUSH) ELECTRIC LIGHT AND 10! Do. Spor cent. 10 | 9 
POWER COMPANY (LIMITED) 280,000 | Stk. [Submarine 100 [255 -265 | xd. 
58.225 1 Do.  Scrip 1 i- 23 
Sm Micuart Kennepy presided on Thursday over an extraordinary 30 | 
eral meeting of the members of this company, held at Cannon 150,000 | 100 Do. 6 per cent, Bonds, 1834 ..| 100 |102 -104 | 
Street Hotel, for the purpose, if thought proper, of confirming the 17% | 5 wr me and Bonus Trust Cert...) 5) M- 18 lit 

assed at the extraordinary general meeting of the company held on 62,910 | 20 | Western and Brazilian, Limited ...... a eeeseecees 20 | 62- 73 65 
the 9th inst., viz.:—‘‘That the Articles of Association of thecompany | 100 | po. 6 Dob. caries Bot ccd. Feb. 1910| 300 
be, and the same are hereby, altered as follows:—(1) By the insertion 1.500 |$1,000 Western Union of U. 8.7 p.c.1 Mort.(Building) Bds.|$1,000 123 -128 
of the following words at the end of Article 4:—* Provided always 100 100 1 
that shall at discount without the sanction of à 34563 | 10 Do | 
general meeting.’ e alteration in Articles 81 and 89 of 4,669 | 10 Do. 6 do. 2nd do. ......| 10| 6% 7 
| to ‘1884.’ (3) By the omission of Articles | 

an 

The notice convening the meeting having been read by the Secre- TELEPHONES. 

Alfred J 154,165 | 1 |Con. Telephone & Maintenance,Ld.Nos.1to 154,165) 17, 

the Chairman said: Gentlemen, our meeting is very special, and I 200,000 | 1 |Oriental Telephone Co., Nos. 100,000 to 300,000 .. à #& G4 
think will be very brief. It is merely called that I should move the ted 93. b8. %oe8 
resolution which you have heard read by the secretary, which is con. 107-000 | 5 |United Telephone Co... 5 | | 
firmatory of the resolution passed on the occasion of the last meeting. 

I beg to move the resolution which has been read to you by the 


secretary. 
Me. Bey (a Director) : And I beg to second it. 
| The resolution having been put to the meeting was carried unau:- TRAFFIC RECEIPTS. 
mo and the sonata terminated. | 
» P gs - | The Eastern Telegraph Company. The traffic receipts for July were £51,609, 
against £33,171 in the same month of 1881. 
The Western and Brazilian Telegraph Company, Limited. The traffic receipts for 
PANY, LIMITED.— i were £1,625, £1, an À , £1,752, after deducting the ‘‘ fifth” of 
chairman. e directors mate elected Mr. R. H. Glyn as = _— receipts payable to the London Platino-Brazilian Telegraph Company, 
mited. | 
— © -m pared 
MPANY.—The letters of allotment of this company have been 704 oe 1881. “The May où 
, realised £6,501. 
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EDISON ELECTRIC LIGHT COMPANY 


(LIMITED). 


The Public are informed that the above Company, whose registered Offices are at 


74, COLEMAN STREET, E.C., 
ARE THE SOLE ASSIGNEES OF ALL | 


Mr. EDISONS PATENTS FOR ELECTRIC LIGHT AND POWER 


IN THIS COUNTRY. 


The Company is advised that these Patents secure to it the sole right to manufacture and 
sell the IxcanpEscenT Lamp consisting of a Carbon Filament in a Vacuum, under whatever name 
that Lamp may be known. 


The Company is prepared to enter into Contracts for | 
LIGHTING HOUSES, FACTORIES, STREETS, AND TOWNS, 


On any scale, and to grant concessions to District Companies for the use of the Patents. 


CALLENDER’S 
BITUMEN, TELEGRAPH AND WATERPROOF CO, 


LIMITED. 
101, LEADENHALL STREET, LONDON. Works—ERITH, KENT. 


Manufacturers of Insulated Wire for the Transmission of Electricity 
for all purposes, 


TELEGRAPIIS, TELEPHONES, ELECTRIC LIGHTING, TRANSWISSION OF POWER, &c, 


_ At a price greatly below that of Gutta-percha or India-rubber. 


RAMSE EN, CAMM & 


MANUFACTURERS 4 : ms Steel Wire Drawers & 
GALVANIZER 


Wire 
T0 GOVERNMENT 


SPECIFICATIONS, 
Best Rerinep lue 
| TELEPHONEWIRE. 


FENCING WIRE. 
SUBMARINE 
CABLE WIRE. 


AND 
GALVANIZED 


BINDING WIRE ” ConTrAcrors/ro H. M Pos) 


| London Offices: —72, KING WILLIAM STREET. Agents, G. W. SHARE | & Co 
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ELECTRICAL REVIEW. 


JT. 


ELECTRIC 


_9/6 3/6 to 6/- 


£2 20 


Every Description of Hlectrical Apparatus for Science Classes. 


CARBON TRANSMITTERS 


For use with Telephones, with Automatic Switch, &c., per pair, £8 6 0. Hunnings’ Patent Carbon Transmitters, per pair £5. 
ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 
" Price List of Chemical Apparatus with 650 Illustrations, post free, 8. stamps. 


. 


EWE Co. (Late M. JACKSON & Co.) 
65, BARBICAN, LONDON, 


ORME & CO., 


MANUFACTURERS & IMPORTERS. 


BELLS AND BATTERIES. 


PRIZE MEDAL, PARIS, 1881. 


BLAKEY, EMMOTT, & Co, 
NORTHERN TELEGRAPH WORKS, 
HALIFAX. 


LONDON & PARIS. 


Manufacturers of Magneto 
Call Bells, as used by the 
Principal Telephone Com- 
panies, also Switch Boards, 
Switches, and all Instru- 
ments for Telephone Work. 


PRICES ON APPLICATION, 


Pie 


A ? 


AN ELECTRICAL ENGINEER, the In- 


ventor of a new Loud Speaking Telephone, would be glad to 

_ meet with other capitalists to form a Company, or would negotiate 

with existing firms interested in same. The gentleman being at 

present in London with several Instruments, every facility can be 

given for exhibiting it. Address, Telephone, care of Haughton & Co., 
10, Paternoster Row. | 


PATENT OFFICE RESEARCHES. 


ELECTRICAL INVENTORS and OTHERS.— 

An OXFORD GRADUATE, experienced in electrical subjects » 
and in the investigation of scientific books and documents, under- 
takes confidential researches. Not being a Patent Agent, he has no 
interests but that of his clients in determining the exact scientific and 
commercial position of all matters submitted. —Address, ‘‘ B. X.,’’ 
care of Editor Review. 


RAILWAY SUPPLIES JOURNAL. 


STORE-KEEPERS’ GAZETTE; 
Manufacturers’, Inventors’, and Contractors’ 
Record; and Railway, Shipping, Tramway, & 


Mining Advertiser. 
Principal Editions on the Ist and 15th of each Month. 
Price Sixpence. . 


Tue Ramway SuPPLIES Jovrnat is specially intended to bring 
under the notice of Railway Companies the various inventions, im- 
provements, and supplies demanded by the numerous requirements of 
the Railway Service; and generally to form a medium of communica- 
tion between Railway Companies and those who supply them with 
materials, goods, or appliances.— Times. 


OFFICE— 
0, WINE OFFICE COURT, FLEET ST., LONDON, E.C. 
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ELECTRICAL REVIEW. 
IE. 


INVENTOR OF THR 


UPRIGHT MAGNETIC MACHINE, 


So universally used by the — Profession, 


MANUFACTURER 


TN | {| (Electrical, Galvanic, Magnetic, Chemical, Photographic, and Pneumonic Apparatus. | | 
— Electric Bells and Indicators of every description. 2° AT À 
. For Hotels, Warehouses, Manufactories, Mines, and Domestic and General Use. 


19, ASTON STREET. BIRMINGHAM. 


(16 YEARS WITH MESSRS. ELLIOTT BROS.), 


MANUFACIURER OF ELECTRICAL TEST INSTRUMENTS FOR LAND AND MARINE SERVICS. 
CONTRACTOR TO H.M. POSTMASTER-GENERAL. 
GALVANOMETERS, RESISTANCE COILS, ELECTROMETERS, CONDENSERS, KEYS, SWITCHES, ke. 


56, LEVERTON STREET, LEIGHTON ROAD, LONDON, N.W. 
B. A. Standards with value and co-efficients carefully determined. Resistance Coils for large currents. Special Measuring natant for 
Electrical Light Companies. 


BRITISH ELECTRIC LIGHT COMPANY 


LIMITED, HEDDON STREET, REGENT STREET, LONDON, W. 


Gold Medal at the Paris International Electrical Exhibition, 1881. 
Gold Medal at the Crystal Palace Electrical Exhibition, 1882, 


SOLE LICENSEES FOR THE WELL KNOWN 
fae GRAMME ELECTRIC LIGHTING MACHINE 
a Contractors for the supply of Electric Light on all approved systems. 


L. G. TILLOTSON & CO., 


5 & 7 DEY SOLE NET, NOW YOoRE, 
THE OLDEST AND LARGEST RAILWAY AND TELEGRAPH SUPPLY HOUSE IN AMERICA, 


MANUFACTURERS AND DEALERS IN 


TELEGRAPH AND TELEPHONE SUPPLIES 
OF EVERY DESCRIPTION. 


Morse Telegraph Instruments of the most approved construction ; Batteries of all kinds; Patent Screw 
Glass Insulators ; Brooks’ Patent Insulators; Telephone and Telegraph Office Wires ; Telephone Conductin 
Cords and Annunciator Drops ; ; Burglar Alarm and Hotel Annunciators ; Gutta-Percha Insulated Wires an 
Submarine Cables; Johnson’s Celebrated Telegraph Wire, in Bond in New York, at Manufacturers’ Prices. 

Manufacturers of the HOME LEARNER’S INSTRUMENT, including Key, Sounder, Battery, 
and Instruction Book; for the use of Students in Telegraphy. Price 4 dols. 50 cents. 


Catalogue and Price List sent upon application. 


GERARD: 
COMPLETE SYSTEM OF ELECTRIC LIGHTING. 
Cr D Ee A. DD’ SS 
PATENT DYNAMOS, LAMPS, & CUT-OFFS. 


Estimates and Prices on Application. Concessions Granted, 
AGENTS WANTED. 


GERARD and CO., 2, VICTORIA MANSIONS, WESTMINSTER. 


N.B.—Silver Medal at Paris and Gold Medal at Crystal Palace International Electrical Exhibitions. 


i? F LE CTR CI F N | UNDER THE IMM.:viATE PATRONAGE OF 


HIS MAJESTY KING LOUIS OF BAVARIA. 
GENERAL ELECTRICAL REVIEW. 
Publi:hed the 1st and 15th of every Month. 


SUBSCRIPTION:—Z£1 PER ANNUM, INCLUDING POSTAGE, ELECTRI EXH | IT [0 N, 


Messrs. Ch, Bontemps, C. M. Gariel, A, Niaudet, Dr. de Cyon, and Gaston Tissandier. ELECTRO-TECHNICAL EXPERIMENTS A 


SECRETARY OF ReDAcTION :— 
Mr. E. Hospitalier, Engineer uf Arts and Manufactures. 
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x N :—120, Boutevarp ST. GERMAIN, Parts. 
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ENGLISH CORRESPONDENT AND AGENT :— Soi 
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THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


Published every SATURDAY, Price 4d. 


HAUGHTON & CO., 10, PATERNOSTER ROW, LONDON. 


Ces desirous of having the above Journal forwarded to them regularly, can have it sent by post on en 
up this form and returning it to the Publishers, 10, PATERNOSTER Row, LONDON, E.C. 


Please supply me with “ The — Journal and Btecrioat Review,” for which I inclose Post Office 


P.O. Orders to be made payable to HAUGHTON & CO. at the Chief Office. 
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W. M. FOXCROFT 


(SuccEssoR TO THE LATE W. FOXCROFT), 


TELEGR APE CASE MANUFACTURER, 
By Appointment to Her Majesty’ 8 Government and the Principal Railway and Telegraph Companies, 


54, COMPTON STREET, a E.C. 


‘ESTABLISHED 1844, 


THE CHEAPEST HOUSE IN THE TRADE FOR THE MANUFACTURE OF TELEGRAPHIC CABINET WORK, BOTH BY HAN) AND MACHINERY, 
É Prize Medal International Electrical Exhibition, Paris, 1881. The only Medal Awarded for Cabinet Work. — 
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Au. 26, 1882.] : . ELECTRICAL REVIEW: 


ti IMPROVED STEEL WIRE FOR ROPES. 


WEBSTER, HORSFALL & LEAN 


(ORIGINAL PATHINTHES), 


MANUFACTURERS OF IMPROVED STEEL WIRE FOR ROPES FOR COLLIERIES, | 
RAILWAY INCLINES, PLOUGHS, HAWSERS, &c. 


Sole Manufacturers of the Homogeneous Wire for the Atlantic Cables of 1865 and 1866. 


WEBSTER, HORSFALL & LEAN, BIRMINGHAM. 
N.B—Noted for “Sounding” Wire for Deep-sea Sounding, Telephones, &c. 


THE 


LONDON ELECTRIC WIRE COMPANY, 


WENLOCK BUILDINGS, IRONMONGER ROW, OLD STREET, LONDON, E.C., 


Manufacturers of Covered Wires of all descriptions for Electrical Instruments, Dynamo Machines, 
| Pell & House work, &. 


Fancy Paraffined Wires specially prepared for Telephone and other indoor conneotions. 


HARRISON, COX-WALKER & 
DARLINGTON, | 


ELECTRICIANS, TELEPHONE AND PNEUMATIC ENGINEERS, MINING BELL MANUFACTURERS, 
Agents for 


HUNNINGS’ PATENT MICRO-TELEPHONE TRANSMITTERS, ~ 


VYLE’S PATENT EASILY-TESTED LIGHTNING CONDUCTORS, 


THE SCHOOL TELEGRAPHY AND ELECTRICAL 


ESTABLISHED IW 1868. 
12, PRINCES STREET, CORNER OF HANOVER SQUARE, LONDON, W.. 
(Removed from 4, George Street, Hanover Square). Managing Director: Mr. T. J. JONES, MS.T.EL 


The course of Practical and Theoretical Instruction in the higher branches of Overland and Submarine Telegraphy embraces, in addition 
to the manipulation of the various systems of wording in general use, the following subjects :—Mathematics, Mechanics, Chemistry in relation 
to Telegraphy, Gas and other Motors. ‘Signalling and Testing Instruments. Engineering Formule and their application in practice, 
Electro-Statics. Electro-Dynamics. Magnetism. ethods of Testing the Electrical Condition of a Line during. and after its Construction. 
Testing for and Localising-Faults, &c., &c., &c. Telephone and Electric Light Apparatus. 

The instruction, both in signalling and testing, is ofa thoroughly practical character, as the classes work with the actual instrumentsmsed on long lines, through cables 
of various lengths, from 600 to 8,000 chewy so that the signals of the Kastern, Atlantic, and Brazilian Co.’s, &c., are exactly reproduced; and the pupils fitted for any line, 
A complete practical and theoretical course of instruction on the TELEPHONE and the ELECTRIC LIGHT, and their commercial utilisation, has now been 
added to, and embodied in, the ordinary curriculum, as the advantages of being associated with any great commercial application of science at an early period of its 
development is one which has been so often exemplified that it can scarcely fail to be appreciated by those who have in view professional success. 
That TELEPHONIC communication and ELECTRIC LIGHTING constitute such applications is sufficiently shown by their rapidly increasing 
rogress ; and therefore no pains or expense have been spared to place at the disposal of the pupils the technical and scientific instruction requisite te qualify candidates 
for the most important posts in connection with these new branches of electrical engineering. In order that the instruction in the erection, adjustment, testing, and 
working of TELEPHON E and ELECTRIC LIGH I circuits may also be thoroughly practical, complete working telephone exchanges upon the various 
systems in use in different countries have been fitted up; every kind of telephone, for both exchange systems and private lines, with all apparatus used therewith, is 
provided (in duplicate when possible, so that students may be able to dissect and reconstruct the same), The necessary tools and materials are available, and every 
facility is given for conducting experiments by the pupils desirous of so doing, and a similar course has been pursued with the VARIOUS LAMPS and 
MACHINES, &c., in the ELEC LRIC LIGHT Department, so that pupils from the School are in a position to enter cither of these new fields, Civil and 
mechanical engineers, sons of professional gentlemen, and others, will now have an opportunity of acquiring a knowledge of all the telegraphic systems of working, of 


the construction and management of land and submarine telegraphs, of telephone lines, systems and exchange, of the construction, erection, and management of 


electric light apparatus, testing wires, lines and materials employed, submarine cable testing, localising faults, &c., &c, 
Arrangements have been made so that Inventors, Amatcursand others can now have every facility, with all necessary ov provided in private rooms, to com- 
pare, test or perfect any Inventions, Apparatus, &c., connected with Telegraphy, Telephony, and the Electric Light, The highest professional assistance can also be had. 
Further particulars may be obtained on application to W. N, TIDDY, Secretary. 


mm THE EUROPEAN MAIL 


Is the Leading Title of Eight totally distinct papers, circulating as follows:— 


EpITIon. 


| No. of Issues Annually. 
A, throughout the West Indies, Central America, Mexico, Chili, Peru, &c. .. T ee ee ce .… oe 24 
B. South Africa, St. Helena, Ascension, &c. és 6 52 
ot FA North America, i.e., the United States, Canadian Dominion, British America, Cuba, &c. ee oe 12 
D. the Brazils and River Plate, Azores, &c. .. 24 
- E, i the East, i.c., India, Burmah, Egypt, China, Japan, Ceylon, Penang, Singapore, Siam, Sumatra, 
Java, Borneo, Philippine Islands, Mauritius, &c. se ee 12 


K, - the West Coast of Africa, Madeira, &c. .. 


ee ee ee ee se se ee ee 12 


Total as 174 
Each Edition of THE EUROPEAN MAIL contains every item of intelligence from Mail to Mail, pe affecting the country or colony 
for which it is published, with an exhaustive résumé of Home and Continental Politics, Science, , and Social News, with a 
retrospect of Commercial transactions in Great Britain and on the Continent, thereby rendering it at once the highest authority, 


the most complete Newspaper despatched from England, and the best medium for the insertion of Advertisements of all desiring to culti 
trade in all Foreign and Colonial Markets. er au a 


Advertisements inserted in the Series come under the notice of the reading public of the whole civilised world. SOE PR: 
Specimen Copy of any Edition, with particulars of Subscription of Tariff for Advertisements, forwarded on application to Tar PUBLISHER, 


MAIL, Colonial Buildings, Cannon Street, London, E.C. : 
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THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. (Ava. 26, 1882. 


NEWALL’S PATENT LIGHTNING CONDUCTORS, 


As applied to all kinds of Buildings and Shipping in all parts of the world with unvarying success, are the most reliatile, 
and cheapest conductors offered to the public. 


SOLE PATENTEES OF UNTWISTED WIRE ROPE. 


Manufacturers of Iron and Steel Ropes for Colliery and Railway Purposes, Rigging cn Guide Ropes, 
Flexible Steel Towing. Hawsers, &c. 


COPPER ROPE CABLES OF HIGH CONDUCTIVITY FOR ELECTRIC LIGHT AND POWER. 


GALVANISED SIGNAL AND Fencrne Srranp. Gilt‘anp SILVER Corp ror HAXGING PICTURES. IRON, STEEL, 
AND Copper Corp For CLOCK AND Linzs, &c. 


R. S. NEWALL & CO. LONDON, 130, STRAND, W.C. 
LIVERPOOL, 36, Waterloo Road ; GLASGOW, 68, Anderston Quay ; MANUFACTORY, Gateshead-on-Tyne. 


THE BARNEY TELEPHO NE, 
HAVING TWO FLEXIBLE HEARING TUBES. 


LOUD AND DISTINCT.- 


THE BARNEY TRANSMITTER SHARP AND CLEAR. NO SINGING. 


COMBINED TRANSMITTER WITH TELEPHONE, £10. 


CAUTION TO PURCHASERS.—A Certificate that the Royalty has heen paid, signed by W. C. Barney, must he affixed 
to each instrument. 


EXCLUSIVE RIGHTS | FOR DISTRICTS FOR SALE. 
Apply to W. C. Barney, 53, Bernard Street, Russell Square. 


DAVIS & TIMMINS, 


Metal. Server Manufacturers, 
BOWLING GREEN LANE, FARRINGDON: ROAD, LONDON, L C. cai à 
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Binders, eiieale Clamps, &., kept in Stock. Estimates for Screws and Turned Parts on applicati: | 


| 
: 
| 
Spek 
| 
| 
| 
| | 
| | 
No, 4. — No. 6. No. 7. 
tubes { No 5 0. per. 
~es —— 
ai No. 3. 
No. 1, No. 2: . No. 9. ‘ 
| 
| | i L | — 
| = | (ll i | = 
fF No. 8a. No, 4a. “No. 5a. No Ga. 
= No. 5b. — == 
No. 2b. — No.7b. : 4 
| No. 1b. “No. 3b. = a | 


SEWARD PATÉREON 


& S DECEVINGHE, 6, RU MARTEL 


SAND ALL AOÛURSSOBIES FOR 


HON EX CHANGES. 
Signals for Mines, Houses, Ships, §o. Bloch and Nesdie for | 
| Gotion Wines) Babher aovered Wires for Rignale; Light 
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| Measurements. 

Ammer, 

 Ohmmotar 

Voltmeter. 

| Power Mater, 

| | | 


| LIGHT LEADS, GUTTA-PERCHA, INOIA-RUBBER, COMPOUND BRAIDED 


Deng ameter Coupling. 
Photomoter. 


| THE ONMER-BELL 
LOUD SPEAKING TELEPHONE. 


adinted by 
Her Majesty's Government, 


# PHILLIPS BROS., 
ELECTRICAL WIRE MANUFACTURERS, 

MACINTOSH LANE, HOMERTON, 


WIRES “POR INCANDESCENT LAMPS. 


Gers 


APECIAL, WIRES FOR DYNAMO 
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| 4 WOH RESISTANCES, FLENBLE COS. TELEPHONE 
WHER, MULTIPLE, AERIAL, AND. SUBTERRANEAN: GABLE WIRES TO 
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ÆLEUPRIGAL REVIEW. Aug, 1888. 


‘ind “toe 100, CANNON STREET. “LONDON, £.0. 
— Essex ; France. 


> 


and Acris!. 


Single. Nocdlé, Wheatstone’s Alphabetical, Semaphore “Blook” Bella 


TRD LECLANCHE has xecerred the most favourable reports from the Postal 
Authoritie and other aig vet pay À ces, and is now in general use by the Post Offiss and 
Contieental Railways: Acz Battary for all 


poses eminent, 
kigide of Batteries also manufactured. Ebouite Cells, Carbon Plates, 
Porcelain, Browawars, &o. | 

of THR woer Jurnoven Arranarus von RAILWAY BLOCK~SIGNALLING. 
SEMAPHORE REPEATERS, LIGHT” INDICATORS, AND WALKER'S " PASSENGER AND GUARD" COMMUNICATOR. 


STORES AND APPARATUS CF EBYERY DESCRIPTION. 


TORPEDO APPARATUS. 


TBE INDIRUPBER, GUTTA-PERCHA, AND TELEGRAPH WORKS COMPANY (Limited) are and 


Guafacteers of a Complete System of Torpedoes for Harbour and Coast Defence, and of the 


SILVERTOWN PATENT FIRING BATTERY. 


| A Constant Batiery for Mining and Bleating Purposes. 
Comeeecie ENTERED INTO for the SUPPLY, CONSTRUCTION, snd MAINTENANCE ot TELEGRAPH LIWES. 


OF 


VULCANISED INDIA RUBBER. 


| Valves, Sheet, Buffers, devines, Washers, Wheel Tyres, Cord, Tubing, and Door and 


Carriage Mats. 
NOIR BUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 


india Rybber and Canvas Steam Paching—Round, Square, and Sheet. 


INDIA RUBBER MACHINE DRIVING BANDS, 


WATERPROOF GARMENTS 


AND FABRICS 


Knee Wrappers, Di Dresses, - Sh or, Homi, Water and Air ‘root Body 


EBONITE. 


| | Not by Vinegar.ce Hydrochloric or Acsic Avid 
Pumys. Sheet and Rod. 
Photographie Articles, Battery Cells. | Surgical Appliances. 
+ 


Tubing, Belting, Buckets, Bosses for Flax Spinning, &o. 


Works : EGSEX, LONDCN,.E.; PERSAN-BEAUMONT, FRANCE. 
| +. London Office—106, CANNON STREET, EC. | | 
CANNON STREST, E.C. 


BRAN CEES : 
ore ove 52, Castle Street. Buzrasr ose | ese 33 High Street. 
GLasdow eds eee 20. Dixon Street. Dosim ave ane 15, St. Andrew Street. 
Braproan, Youxsuinn ~~ ve 85, Kirkgate. be wae ew». 57, Corm Street. 
10, Castis Street. Newrorr, Mow. 82, Dock Street 
P ... eee ee 49, High Street. Caxpivy 
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PRELEGRAPH ENGINEERS MANUFACTURERS 


| YOR GREAT BRITAIN, IRELAND, AND THE or TER 


